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JOIN and SERVE! 


ON THE COVER 

TUNNEL being driven through rock 

isa busy place. Traffic is heavy in both 
directions and there’s little room along the 
sides to get out of its way. A layman 
wouldn’t consider it a good place to set up 
a shop. However, the drill doctor in the 
Gateway Tunnel who is shown on our cover 
doesn’t seem to mind the obstacles. His 
equipment is strung out along the wall and 
he keeps a weather eye out for trains that 
rumble past almost as close to schedule as 
crack railroad streamliners. On an opera- 
tion such as this, where some tunneling 
speed records have been broken, every sec- 
ond counts. By maintaining the shop close 
to the heading instead of outside the portal, 
as is customary, a lot of time is saved in 
transportation. As the drilling face ad- 
vances, so does the shop. 


IN THIS ISSUE 


HE Mormonsintroduced irrigation along 
the eastern shore of Great Salt Lake 


of Reclamation is launching the multimil- 


~ lion dollar Weber Basin Project in the same 
book and [ 


lyone in- » 
yroblems, ~ 


section. Page 62. 


LAST holes in roughly three-quarters of 

the length of the 10-mile tunnel of the 
Alcan Project (page 68) were drilled with 
Carset (detachable tungsten-carbide insert) 
bits. As purchased, they were 2 inches in 
diameter and, on an average, accounted for 
240 feet of hole before being discarded. 


_ Meanwhile, as a result of wear and several 


resharpenings, the diameter had been re- 
duced to around 15% inches. However, even 
the smallest bits drilled holes with ample 


/room for the 14-inch cartridges of explo- 


red f sives that were used. 
efineries, 


Conventional steel bits, however, would 


have been dulled to the point of needing re- 


sharpening after only 2 feet of drilling. Con- 


sequently, holes drilled to the maximum 
depth of 16 feet would have required eight 


bit changes, as compared with no changes 
lor the Carsets. Obviously, the latter saved 
much time. Moreover, each steel bit in the 
series of eight would have been a trifle 
smaller than the preceding one because of 
wear and resharpening. To allow for this 
step reduction and still bottom the holes 
big enough readily to receive the 14-inch 
cartridges, it would have been necessary to 
start them well above the 2-inch size that 
prevailed in the case of the Carsets. It has 
been pointed out that starter bits might 
have had to be as large as 25-inch gauge. 
Inasmuch as an increase in the size of a hole 
slows drilling speed appreciably, a further 
advantage is gained in using the tungsten- 


| carbide bits. 


Kk. \ if you weren’t told, you would sur- 
: mis from the name that A. Schrader’s 
Onis in old firm. Actually, it goes back to 


id throughout much of its existence 


}'t has been concerned with devices that 


pe se or control compressed air. One 
} Ol the \, the Schrader tire valve, is known 
d over. Page 72. 
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Fast tunneling initiates Utah} ; 


Charles Hagemay erect 
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Ea LAND TO BE IRRIGATED FOR FIRST TIME. 








QB Existing RESERVOIRS. 


> NEW RESERVOIRS. 











THE PROJECT AT A GLANCE 
By enlarging existing Pineview and East Canyon reser- will be lifted from the reservoir into the Willard Pump 
voirs and building two others—Wanship and Lost Creek— Canal and returned to the river system and diverted 
much of the water that now wastes into Great Salt Lake thence to canals for distribution to the lower farmlands. 
will be stored for release during the summer and fall Power developed at Wanship and Gateway hydro plants 
irrigating season. The Gateway canal and tunnel will will operate the pumps. Additional water will be pro- 
deliver some of this water to the west side of the Wasatch vided by drilling approximately 80 wells in the area 
Mountains at a high enough level to permit watering— adjoining the lake. By lowering the ground water level 
through the Davis and Weber aqueducts—27,000 acres’ they will prevent irrigable lands from becoming water- 
of land that is not now being irrigated. Water not cap- logged. With the same object in view, 202 miles of 
tured upstream and that released during the winter months drainage canals will be excavated in this area. Some of 
for power generation will be diverted just below Ogden the water thus collected will be used for irrigation else- 
to the Willard Gravity Canal and flow into the Willard where and the surplus will be delivered to the Ogden and 


Reservoir for storage. During the irrigating season it Farmington bays refuges for migratory waterfowl. 


being made by the Utah Con-_ 75 feet on the following day. Both per- feet registered in the Carlton Tunnel in 

struction Company in driving the formances bettered the 74-foot mark that a like period. In the month ended 
Gateway Tunnel through a portion of had been established by John R. (Long December 31, 1953, the Gateway head- 
the Wasatch Range near Ogden, Utah. John) Austin’s men in the Carlton Tun- ing was advanced 1350 feet. Actual 
The 3.3-mile bore, a key structure in nel at Cripple Creek, Colo., in 1940 and working time was only 24! days. Pro- 
the U.S. Bureau of Reclamation’s Weber been generally accepted as the record jected at the same rate, the total for 
Basin Project, will carry up to 435 cu- for a small bore in hard or medium- 31 days would have been 1720 feet, a 
bic feet of water per second for irrigating hard rock. The fastest day’s progress against 1879 feet achieved in the Carlton 
farmlands and serving industrial and _ ever reported was 104 feet and was made__ bore in 31 consecutive days. 


| | being made rapid progress is heading 76 feet last December 3 and in seven days, as compared with 488 


domestic needs in an area bordering the in the soft rock of the Owens Gorge For the total of 14,274 feet driven 
east shore of Great Salt Lake and ex- Tunnel in California in 1949 by forces up to February 1, the average footage 
tending from Ogden some 30 miles south under George W. Foster. per working day at Gateway has bee! 
toward Salt Lake City. The Gateway drillers drove 379 feet a little more than 49, and it is hoped 


Crack crews directed by H.C. (Duke) in the 6-day week ended December 5, to bring this up to 50 feet by the time 


Miller, project manager, advanced the 1953. This is at the rate of 442 feet the job is completed. This average co 
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™""] LAND NOW IRRIGATED, SOME OF WHICH WILL || 
RECEIVE MORE WATER. ALSO INCLUDES |) 
SOME AREAS THAT WILL BE DRAINED. || j 
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a with one of 4814 feet maintained SUMMARY OF RESERVOIR DATA 
Ib by the Carlton crews during the full 6 Conscene 


§ wiles of tunneling. The first 5 miles Name or Reservoir LocaTIoNn STATUS PRESENT ULTIMATE 


ti wes driven at a rate of 51.46 feet per 











Mountain Valley Area Acre-feet 
day. Wanship Weber River Proposed 0 60,000 
s Utah’t From the foregoing figures, it is ap- Echo* Weber River Existing 74,000 74,000 
a i | aia: Meee dee, ae 
oO roposed enlargemen y . 
tion jobh jamong the best ever achieved. They cag Ogden River Teamuaail om ne 44,200 110,000 
| are especi ially noteworthy when it is con- East Shore Aree 
‘sidered that steel supports had to be Willard Near Great Salt Lake Proposed 0 215,000 
ageman ‘erected in practically all stretches and 146,200 519,000 
| that the top daily advance was made *Echo Reservoir will not be enlarged, but its operation will be correlated with that of other project reservoirs 
under those conditions. In fact, it ex- 
ceeded by a comfortable margin the best 
mark of 71 feet reached in an unsup- agreements with municipalities and ir- goes back much farther. Without re- 
2 ported section on July 15, 1953. rigation companies—and several hun- __ sorting to storage, the early settlers were 
Designed mainly to store and distrib- dred more with industrial water users— able to irrigate about 3000 acres by 
ute surplus water from the Weber River were required to include all of them. merely diverting the natural summer 
system that is now going to waste, the The Weber Basin Project was author- flow of the Weber River into distribu- 


Weber Basin Project is expected to alle- ized on August 29, 1949, when President tion canals. As the acreage was in- 
viate shortages along the Wasatch front ‘Truman signed a bill passed by the Con-_ creased, the added land received wa- 
that have been growing more and more gress. Its history, however, actually teronly during part of the growing sea- 
serious. Incidental benefits to be de- 
rived from this phase of the scheme will 
be the end of flood damage along the 
Weber and Ogden rivers, abatement of 
stream pollution, generation of a small 
amount of hydroelectric power and the 
creation of extensive recreational facil- 
ities. In low-lying areas near the lake 
will be sunk wells to provide additional 
' water, and, paradoxically, some water- 
> logged land will be drained. The water 
‘from drains not needed for irrigation 
—— ; will be fed to two existing refuges for 
migratory waterfowl to improve condi- 
tions there. 

_ The present reclamation project is the 
an tae ’ largest undertaken to date in Utah, and 
E DRAINED. 7 its estimated cost of $70,385,000 exceeds. 
|) the combined expenditure for the nine 
‘projects previously carried out in the 
‘state. Of this sum, $57,694,000 is ex- 
dyin Shaag2 vee IRRIGATION AT WORK 

. A field of potatoes (below) near Kaysville in the Weber Basin and a peach or- 


Their number and variety is indicated chard flanking a stretch of the Weber-Davis canal south of Layton. It is lined 
by the fact that more than 50 separate with concrete to prevent loss of water through percolation. 
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were voted by the Congress o July 9 
1952, and on October 1 of the s:.me year 
the Bureau asked for bids on ihe Con. 
struction of the Gateway Tunnel. 
Full development of the unciertaking 
will provide facilities for storins and dig 
tributing an annual average of 270,104 
acre-feet of water. Of this tota!. 164,609 
acre-feet will go for irrigation, 40,000 
acre-feet for municipal and j; ndustria] 
use (in Ogden and twenty other smalle 
cities and towns) and 65,500 acre-feet f 
for the bird refuges. Less than 10 per: 
cent of the water of good quality now 
unused will escape into Great Salt Lake} 
when the project is completed. | 
The principal structural features off 
the scheme include the heightening of f 
two existing dams—Pineview and Eas 
Canyon—and the building of three ney 
dams: Wanship upstream from Echf 
on the Weber River, Lost Creek on the 
waterway of that name and 12 milaf 
above its junction with the Weber, and 
Willard by diking off a portion of Great 
Salt Lake near the northern end of the § At tl 
principal area to be irrigated. also | 
Most of the water to be released from — insta’ 
the reservoirs formed by the Wanship,} two | 
East Canyon, Lost Creek and Echo dams} point 
will flow down the Weber River to aj used 
point 4 miles west of Morgan, where wate! 
the Stoddard Dam will divert it into i and 
the Gateway Canal. The latter will fol.{) Cana 





SUPPORTED SECTION OF TUNNEL 


Out of the way, along the spring line and overhead, are the 2-inch water pipe, 
6-inch compressed-air line, 22-inch ventilating duct and lighting-circuit wires. 
Leaning against the sides are short sections of track that are used at the heading. 


rural and urban residents united in an 
effort to obtain relief, and the Bureau 
of Reclamation codperated by submit- 
ting to the Congress an interim report 


son unless the runoff was above normal. 

Although the Reclamation Service, 
predecessor of the Bureau of Reclama- 
tion, made a survey of the basin’s water 








resources in 1904 and 1905, nothing con- on which later legislation was based. low the south side of Weber Canyon i plied 
crete was done towards relieving the Following approval of the project, the for 8.5 miles and have an initial capacity!) W1 
situation until 1916 when private inter- Weber Basin Water Conservancy Dis- of 700 cubic feet per second. At thell basin 
ests built the East Canyon Reservoir trict was organized under the state laws Gateway Tunnel intake, some of the|) by u 
with a capacity of 28,730 acre-feet on on June 26, 1950, and has led in pro-_ water will be turned into a penstock ) relea: 
East Canyon Creek, a branch of the moting execution of the scheme and es- leading to the Gateway Power Pilani}, ing t 
Weber. The possibility of constructing pecially in getting work started as fast below. That station will have an in} diver 
another storage reservoir was investi- as possible. The first funds, $1,350,000 stalled generating capacity of 4000 kw.p Ogde 

| whicl 


gated in conjunction with the Utah State 
Water Storage Commission. In 1924 
a site was selected on the Weber some 
30 miles above Ogden, and Echo Dam 
was built there later. It went into serv- 
ice in May, 1930, and impounds 73,900 
acre-feet of water. Subsequently the 
Pineview Reservoir of 44,200 acre-feet 
capacity was constructed by the Bureau 
of Reclamation a few miles upstream 
from Ogden on the Ogden River, a trib- 
utary of the Weber. 

These facilities have increased the util- 
ization of the water in the Weber River 
system, but about half of the annual 
average flow, or 350,000 acre-feet, is still 
not being caught and is running into 
Great Salt Lake. Meanwhile, agricul- 
tural development in the Weber basin 
has reached the saturation point. No 
new farms can be established unless more 
water becomes available, and some al- 
ready operating do not have enough. 
Industrial expansion likewise has been 
curtailed, and an unpredicted growth in 
population has overtaxed municipal wa- 
ter supplies. Serious shortages have been 
averted only because precipitation has 
been above normal in recent years. 

In the face of these circumstances, 
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DRILLING THE ROUND 
Although few of them are visible there are five miners, five chuck tenders, 4 


nipper and a shift boss in this constricted space. 


Before muck can come out, 


blast holes must be put in. At the center-left is the auxiliary drill at the reat 
of the carriage that is used to put in holes for pins to support the pipe lines. 
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At the toe of Wanship Dam there will 
'also be a small hydro plant (1400 kw 
installed capacity). Power from these 
‘two stations will be transmitted to a 


chodams} point near the Willard Reservoir and 


t it into) 


r will fol-t 


Canyon ; 
capacity | 
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> ing the winter. 





ver to a} used to operate pumps that will lift the 


n, where} 


water impounded in that basin 63 feet 
and discharge it into the Willard Pump 
Canal. Other project pumps will be sup- 
| plied with energy from that source. 
Willard Reservoir will be the storage 
basin for surplus water not regulated 
by upstream reservoirs and for water 
released by upstream power plants dur- 
This surplus will be 
diverted by the Slaterville Dam, below 
Ogden, into the Willard Gravity Canal, 


eT 


etek 







‘, 1954 





at the right. 










a capacity of 1105 cubic feet per second. 
During the irrigation season it will be 
returned by way of the pump canal to 
the Weber River at a point just above 
the diversion dam, where it will join 
water from upstream sources and be 
distributed through canals to lower ly- 
ing areas. 

To come back to the Gateway Canal 





LOADING THE HOLES 


th long rods of nonsparking wood, the men ram home the dynamite cartridges. 
se who are visible are working from the upper deck of the drill carriage. 


MOVING MUCK 


An Eimco loader (left) in action as it looks from the muck 
pile it is working on. 
dumped (below), one car at a time, by a portable hy- 
draulic ram powered by a pump in the small building 


Outside the tunnel, the muck is 





















in Weber Canyon, the water that is not 
taken out for generating power will flow 


into the Gateway Tunnel. This bore 
will run through the south wall of Weber 
Canyon and generally parallel to High- 
way 30 South but at a higher level. By 
routing the water through this tunnel 
rather than letting it flow down the 
river, it will emerge on the west slope 
of the Wasatch Mountains at a higher 
elevation and can thus be distributed 
by gravity to 27,000 acres that could 
not be irrigated previously by diverting 
water from the stream. 

Most of the land is south of the Weber, 
and the water will be conveyed to it 
by the Davis Aqueduct, a buried con- 
duit 23 miles long with an initial ca- 
pacity of 355 cubic feet per second. The 
Weber Aqueduct, with a capacity of 
80 second-feet, will extend northward 
from the river for a distance of 5 miles 
to serve farmlands in that area. The 
water that flows down the Weber rather 
than through the Gateway Tunnel will 
be delivered to lands farther down by 
the new unlined 20.4 mile Layton Canal 
and various shorter channels already in 
existence. These facilities will supply 
water to 48,000 acres that are now in- 
adequately irrigated and to new land. 
The Gateway Canal and tunnel and the 
two aqueducts will also convey munic- 
ipal and industrial water to points be- 
tween Ogden and Salt Lake City. 

The Gateway Tunnel, of horseshoe 
section, is being excavated 11 feet in 
diameter, which will be reduced to 9 feet 
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4 inches when it is lined with 10 inches 
of unreinforced concrete. ‘The intake 
is at Elevation 4941 and the outlet is 
17.16 feet lower. The entire length of 
17,187 feet is being driven from the 
lower end, which provides gravity drain- 
age for any water that may be encoun- 
tered amounting to 600 gpm maximum 
flow. 

The basement rocks of the section 
through which the tunnel line passes 
are of pre-Cambrian age and have under- 
gone so many modifications that they 
are locally called the Farmington Can- 
yon Complex. In Laramide times, es- 
pecially, crustal upheavals caused fold- 
ing, and intrusions of granite changed 
the original character of the adjoining 
rocks. As a result, the complex now 
consists predominantly of various meta- 
morphic or altered rocks such as gneiss 
and mica schist, with feldspar, talc and 
quartz. 

In most places shear planes and joints 
have formed highly irregular blocks. 
These lines of division range from 6 to 
12 inches apart in the harder rocks and 
down to as little as a fraction of an inch 
in many softer areas. Several fault zones 
have been cut, some filled with finely 
divided “‘gouge”’ and others with brec- 
ciated material, and the adjoining rock 
is usually badly broken for a consider- 
able distance. These geological condi- 
tions have made it necessary to support 
the arch nearly all the way. T'wo-piece 
sets of 5-inch-flange steel weighing 18.9 
pounds per foot have generally been used 

sand are spaced on 2- to 5-foot centers, 

depending on the formation penetrated. 
Some 6-inch, 20-pound sets have been 
placed in faulted zones. Lagging is 3 
inches thick. 

Drilling is done with five Ingersoll- 
Rand DA-35 drifters arranged for 4-foot 
steel changes and mounted on power 
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ECHO DAM 


Built nearly 25 years ago, this struc- 
ture on the Weber River marked the 
beginning of modern irrigation in the 
area. It will be incorporated in the 
scheme now under development. 


booms on a carriage or jumbo that runs 
on rails. Three drills are stationed above 
the carriage deck and two below it. A 
sixth machine on a boom at the rear 
puts in holes for pins used in support- 
ing the compressed-air and ventilating 
lines. The carriage travels on track of 
24-inch gauge. Its hinged side aprons 
are lowered when it is drawn back from 
the heading, thus reducing its over-all 
width to 4 feet and enabling muck trains 
to clear it. 

From 20 to 36 holes are drilled and 
blasted each round, the number and pat- 
tern varying with the nature of the 
ground. Ingersoll-Rand Carset (tung- 
sten-carbide insert) bits are normally 
used in gauge sizes from 1% down to 
14% inches. Blasting is done with Atlas 
Gelodyn 45 percent strength dynamite 
in 1'%4x8-inch cartridges. Primers are 
of 40 percent Giant Gelatin in 1)x8- 


inch sticks. Powder consumption per 
cubic yard ranges from 1'% pounds in 
soft rock in or near fault planes to 6 
pounds in the hardest rock. 


The depth of the round and therefore}. 
the size of the muck pile varies with} sidetr 
the character of the formation. In soft} “™® ™ 
ated 4 
> steel t 
ing al; 
foot round will bring down around 55 i neede 
An Eimco air-powered| _ = 


) descri 


ground, a 4-foot round will produce 
about 30 cubic yards of loose material, 


plus overbreak; in stable ground an 8.-/ 


cubic yards. 
mucker loads the broken rock into 4- 


cubic-yard Granby-type dump cars man- > 


ufactured by the Coeur d’Alene Hard. eye 


ware & Foundry Company, of Wallace, 
Idaho. 
The haulage track is of 24-inch gauge, 
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but as the loader has to operate on 36- fF 


inch track it is necessary to have both 
widths at the heading. To maintain 
them close enough to the face so the 
mucking machine can function, rails of 
7'%-foot length are laid. Then, when 
the heading has been advanced 60 to 
90 feet, they are replaced by 30-foot 
sections of 24-inch track. Thus not more 
than twelve of the short lengths are re 


























First U.S. Irrigation Was in This Section 


HIS undertaking, which is primarily concerned with irrigation, is located 

almost in the cradle of American irrigation. The Mormons, who are credited 
with having been the first in this country to practice irrigation on a large scale, 
established their first settlement on the shore of Great Salt Lake, a little to the 
south. It is recorded that on the very afternoon in July, 1847, that the ad- 
vance group reached the valley, three plows were put in the soil, potatoes were 
planted and the waters of City Creek were diverted to the plot. 

Within a short time the 2000 pioneers had fanned out over much of the near- 
by slope of the Wasatch Range, and after that area had been occupied explorers 
were sent out in all directions in search of the most fertile land where plenty of 
water was conveniently available. As it was found, 30 or 40 families of the 
colonists who were continually arriving were assigned to settle in each place. 
Under this plan the Ogden Valley, site of the work being described here, was 


cultivated in 1848. 
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quired, and they are made up of 6-inch 
' channels that serve as ties and the four 
| rail sections, which are held in place 
with clips. When the substitution is 
made, the 7'%4-foot lengths are left lean- 
ing against a side wall until they are 
needed to extend the tracks to the face. 
The loader is provided with four dollies 
gauged to the 24-inch track. These work 
on eccentric arms which raise the whole 
mucker sufficiently when they engage 
the rails so that the 36-inch-gauge wheels 
clear them and the machine can be moved 
back on to the narrower track. 
Conventional ‘‘California switches’’ 
are provided so that empty cars can be 
shunted to the heading in turn and muck 
trains pass one another or parked equip- 
ment such as the drill jumbo. These 
portable sections of double track rest 
on top of the regular haulage track. 
One is advanced daily and kept as close 
to the working face as possible. It is 
used to switch a full car away from the 
mucker and to bring an empty car for- 
ward, jobs that can be done in 20 to 




























tion per 30 seconds. ‘T'wo locomotives are in 
unds in | Service one on each track of the switch. 
es to 6 Loading a car and making the switch 
' consumes 120 to 135 seconds. 
ss i. second California switch is used to 
on with sidetrack the drill carriage or the muck- 
In soft ing machine which, of course, are oper- 
produce ' ated alternately. Cars carrying powder, 
coterie steel tunnel supports, lumber and block- 
A ai 9. | ing also are spotted there until they are 
= i needed in the heading. A third switch 
simneeel has been located some 300 feet behind 
estan if. _ the second one so units other than those 
sates. a described can pass one another and lo- 
» Bead. _comotives can be shunted from one end 
Vallace, | of a train to the other. A locomotive 
1 gauge, 
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IN CHARGE 
H. C. Miller (left), project manager for the Utah Construction Company which 


is driving the 
for the Bureau of Reclamation. 


always pulls its string of cars in or out, 
does not push it. This gives the motor- 
man good vision, thus expediting oper- 
ations and promoting safety. The two 
rearward switches are moved forward 
with each 1000-foot advance. 

Three Greensburg 10-ton storage bat- 
tery locomotives with a 60-inch wheel 
base and 54-cell, 29-plate batteries fur- 
nish tractive power. They, as well as 
the muck cars, are designed so that they 
can be converted from 24- to 36-inch 














| TOUGH GOING 
In aulted zones and a few other stretches, bad ground was encountered. In the 
‘Ocction illustrated, it was loose rock and mud. The miner is putting in a crown 
and is sitting behind the vertical-face spiling. 


Gateway Tunnel, and Ross D. Billings, construction engineer 


gauge. After the tunnel has been ex- 
cavated, the cars will be used to haul 
concrete for lining it. For this service 
the dump body will be lifted from each 
chassis and replaced by four aggregate 
batch hoppers. Air for operating the 
drills and for other purposes is supplied 
by two 2-stage compressors having a 
combined capacity of 3000 cfm, and the 
pressure at the heading is maintained 
at not less than 100 psi. 

To ventilate the tunnel, fresh air is 
drawn in by exhausting the air from 
the face through a 22-inch duct in which 
suction is induced by a 22x60-inch blow- 
er stationed outside. At intervals of 
2500 feet, beginning at a point 7500 feet 
in from the portal, Axivane 2-stage, 25- 
hp fans are tied into the system as 
boosters. Following each blast, a blower 
at the heading drives fumes and dust 
back to the end of the suction line. By 
this arrangement the air at the working 
face can be cleared within ten or twelve 
minutes after a blast. | 

Tunnel driving was started on Janu- 
ary 23, 1953, and it is expected that it 
will be finished in April. Indications 
are that the bore can be lined in time 
to save well over a year of the three 
years allotted in the contract for the 
whole job. | 

Work on the Weber Basin Project is 
directed for the Bureau of Reclamation 
by Clinton D. Woods, acting area en- 
gineer, and Ross D. Billings, construc- 
tion engineer. Reed Gunderson is chief 
inspector. In addition to Mr. Miller 
as project manager, Utah Construction 
Company is represented by Charles 
Hageman as project engineer and Charles 
J. Getz as office manager. 
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COLOSSAL CAVERN 


The assembling of one of the generating units is shown 
getting underway in the vast underground powerhouse 


at Kemano which encloses about the same volume of 
space as the Mammoth Cave in Kentucky. - 
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ALCAN ECHOES.... 





Statistics show vital role rock drills play in huge Canadian project 


TATISTICAL echoes are still re- 
sounding from the outstanding job 
of rock excavation carried out on 


the Alcan power and aluminum-smelter 


project in British Columbia by the forces 
of Morrison-Knudsen Company of Can- 
ada Limited. Figures are now available 
on the over-all performance in the 25- 
foot-diameter tunnel that was driven 10 
miles under Mount DuBose at such a 
fast clip that the previous record for a 
eek’s advance in a bore of this size 
. as broken not just once but five suc- 
® icessive times. Both the contractor and 
1 Bthe Aluminum Company of Canada, 
Limited, which conceived the _ bold 
scheme and will make use of the facil- 
ities being provided, have compiled sum- 
maries of the tunneling progress. 
Meanwhile, concreting of the tunnel 
began a few days after the final break- 
through of the headings on December 
8. It is now well under way, and major 
attention has been shifted to the com- 
pletion of the remaining rock drilling 
n the mammoth underground Kemano 
powerhouse and its accessory openings, 
o the final work of stringing a 50-mile 
ransmission line of unprecedented size 
rom Kemano to Kitimat across the 
ofty arctic Kildala Pass, and to the 
onstruction at Kitimat of a smelter 
mcheduled by midyear to begin turning 
out aluminum metal at the rate of 83,000 
ons annually from alumina that will 
Arrive in ships from Jamaica. The holing- 
hrough of the tunnel carried the Alcan 
ndertaking into its third and final stage. 


Allen 8. Park 





SUMMARY OF WORK DONE WITH CANADIAN I-R DRILLS 





LOCATION AND TYPE oF DRILLS 
Power tunnel—DA-35’s 


Kemano to Horetzky (east heading, 15;200 ft) 
Horetzky to Kemano (west heading, 13,690 ft) 
Horetzky to Tahtsa (east heading, 13,883 ft) 


Horetzky Adit—DA-35’s 
Tunnel to Powerhouse area—DA-35’s 
1600 level, adit and horizontal penstocks 


2600 level, horizontal penstocks, access adit, valve chamber, etc. 
Powerhouse area—DA-35’s and CR-58 stopers 


ToTaL FooTraGE 


1,824,000 
1,574,350 
1,596,545 

189,240 


166,016 
102,429 


Tailrace, access and cable tunnels, exploratory drilling, 


penstocks, valve chambers, raises, etc. 


General construction—Jackhamers, wagon drills 
Roads, dams, transmission tower footings, townsite, etc. (estimated) 


1,095,410 


3,500,000 
10,047,990 





Total 





The first stage ended in October, 1952, 
with the completion of Kenney Dam, 
a huge earth-and-rock barrier on the east 
side of the range that has halted the 
flow of the Nechako River system and 
will eventually back the water up 115 
miles and feed it into the tunnel that 
leads westward. 

The epic tunneling exploit was accom- 
plished in less than 21 months. Under- 
ground driving started on March 16, 
1952, at the eastern end and during the 
next three months at the western portal 
and at the midpoint—-Horetzky Creek 
—where an adit first had to be thrust 
into the mountainside to intercept the 
tunnel line before headings could be 
turned both to the east and the west. 

The crews working at the four points 
of attack each operated fifteen rock drills 
simultaneously from 3-platform carriages 
or jumbos 22 feet high. In an average 





DATA ON TUNNEL-DRIVING RECORDS 





KEMANO 


HoORETZKY HorRETZKY 





Kemano 
to Horetzky 
Oct 
16-22 °52 


Sept 
22-27 °52 


East Heading West Heading 
Horetzky Horetzky 
to Tahtsa to Kemano 

Nov Feb 
24-29 °52 16-21 °53 


Oct-Nov 
Q7-1 °52 





248 
5,708 
16 


otal footage (6-day week) 
otal yardage (in place) 
umber of drills 
‘A-35 power-feed drifters 
with 1!4-in. round steel 
and 2-in. Carset Jackbits 
Holes drilled per round 
umber of rounds 
reatest day’s advance, ft 
verage caily advance, ft 
Average a‘'vance per round, ft 
Average cu yds per foot 
Average cui yds per round 
Average iiucking time 
Average no. cu yds 
Average crilling time (per 
| round) 
Hotal foo: 
» Week) 
7 Verage 


7 

23 

50 

41.3 
10.8 

23 

248 

3 hr. 1 min. 

87.5 


1 hr. 33 min. 
age drilled (per 
26,385 


illing per round, ft 1,147 
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258 
5,972 


16 


274 282 
6,342 6,528 
15 15 


261 
6,038 
16 


96 

28 

61 

47 

~ 10.07 
24 
219.53 

1 hr. 35 min. 

87.01 


97 
27 . 
55 
45.67 
10.15 
22.5 
228.6 
2 hrs. 38 min. 
86.54 
1 hr. 24 min. 1 hr. 34 min. 
30,556 
1,132 


30,520 
1,090 


round they put in 102 holes each 11- 
odd feet deep, which added up to more 
than 1000 miles for the entire job. Into 
the holes went 4,180,290 pounds of ex- 
plosives to shatter 1,128,530 cubic yards 
of rock that weighed around 2,300,000 
tons. A little less than one-fourth of 
the tunnel length—12,765 feet, to be 
exact—-penetrated ground that was too 
unstable to stand alone and was sup- 
ported with 1665 sets of steel. Most 
of the bad stretches were in the eastern 
half, where the line passes under a sizable 
lake. At the height of the operations, 
692 men worked on the tunnel, 410 of 
them underground and 282 in supporting 
jobs outside. 

Tribute was paid in the Morrison- 
Knudsen summary to the excellence of 
the surveys conducted by its associate 
concern, the British Columbia Interna- 
tional Engineering Company. Working 
months ahead of construction in a re- 
mote elevated and rugged region that 
presented great physical obstacles, the 
engineers upheld the tradition of their 
profession by laying out the line so that 
the different sections excavated sepa- 
rately met almost exactly. Moving from 
east to west across the mountains, the 
surveyors projected the line for the main 
tunnel and the connecting penstocks at 
its western end from a base line, 11,000 
feet long, that was run across the ice 
of Lake Tahtsa early in 1951. Carrying 
it on from there, they set up triangula- 
tion stations at various high points, some 
of which were accessible only by heli- 
copter. Later, as tunnel driving pro- 
gressed, the engineers in the four sepa- 
rate working sections extended the line 
underground from this original surface 
system. 

The accuracy of the engineering con- 
trol work was revealed last October 23 
when headings in the main tunnel being 
advanced eastward from the Kemano 
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VARIED TYPES OF DRILLING 


The most spectacular aspect of all Alcan 
drilling—the simultaneous operation of 
fifteen drifters on each of the main tun- 
nel driving carriages—has been illus- 
trated in previous issues. Here we see 
some other drilling setups. 
1 The tunnel for the tailrace of the 
Kemano underground power plant 
was driven initially 27x27 feet in sec- 
tion so as to put its floor at the right 
level for use as an access haulageway 
during the powerhouse excavation pe- 
riod. When it was no longer needed 
for that purpose it was deepened 13 
feet in preparation for its designed serv- 
ice of carrying water away from the 
turbines. This second excavation stage 
was executed by putting down vertical 
holes with X-72 drifter drills on wagon 


mountings. 


A DA-35 drifter, mounted on a tri- 

pod, is shown starting a long hole 
in a tunnel for the purpose of checking 
the rock temperature. 


3 The penstock tunnels, inclined 48°, 

were excavated by driving a pilot 
raise and then enlarging it to a di- 
ameter of 15 feet with carriages like 
the one pictured. The drills used were 
J-50 Jackhamers mounted on Jacklegs. 


To withstand the arctic gales, the 

towers of the 50-mile transmission 
line from Kemano to Kitimat must be 
deeply rooted in rock. Here, at the 
bottom of an excavation pit for one 
of the legs of Tower No. 333, a 34% 
inch hole for an anchor bolt is being 
drilled 10 feet 3 inches deep. The 
DA-35 drifter utilized is mounted on a 
horizontal bar that is supported by the 
vertical one at the right. The hole 
for the latter was put in by the J-50 
Jackhamer shown at the lower-left. 


end and westward from the Horetzky 
Adit met with a deviation of less than 
6 inches from perfect alignment and 3 
inches from grade. These differences 
were less than the variations from true 
design dimensions that normally result 
from overbreak of rock during blasting 
operations. Similar near perfect coin- 
cidences were experienced at the final 
holing-through of the main tunnel and 
at the meeting points of the various 
sections of the penstock tunnels that 
were driven on an angle of 48° to con- 
nect the western end of the large bore 
with the Kemano powerhouse at the 
foot of the mountain half a mile below. 

Another release of statistical infor- 
mation that emphasizes the vital part 
rock drills are playing in this great 
engineering-construction enterprise was 
made by Canadian Ingersoll-Rand Com- 
pany, Limited. Its figures show that 
up to the first of this year the concern 
had supplied 280 rock drills for the vari- 
ous phases of the project, including 130 
of the DA-35 drifters that have estab- 
lished all the new tunneling records 
previously referred to. The most recent 
ones, which rank as the current title- 
holders, were a mark of 282 lineal feet 
in a 6-day week (47-foot daily average) 
and one of 61 feet in 24 hours. In 
addition to their use in the main tunnel, 
the drifters were employed in excavating 
for the powerhouse and its related series 


70 





of adits. Forty stopehamers were sup- 
plied, mainly for overhead work in pen- 
stocks and surge raises. Thirty wagon 
drills and 80 hand-held and Jackleg- 
mounted Jackhamers rounded out the 
I-R equipment. Many of these were 
utilized on the network of roads built 
to move men, machines and supplies to 
the widely separated working locations. 

The company compiled a sort of box 
score of its own to summarize the work 
the drills had done up to January 1. 
It shows that they had put in a total 
of 1900 miles of blast holes to break a 
volume of rock that is estimated at 
6,063,000 cubic yards and to weigh 13,- 
640,000 tons. The major part of this 
total—3,600,000 cubic yards—resulted 
from roadbuilding and general construc- 
tion operations throughout the project 
area. ‘T'he main tunnel and incidental 
adits accounted for 1,363,000 cubic 
yards, and the remaining 1,100,000 cu- 
bic yards was taken from the power- 
house site. The table is reproduced 
here, as is also one that gives the vital 
statistics on the five successive record- 
breaking weekly advances made in the 
main tunnel. 
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A. Schrader’s Son Has Rounded out More than a Century 


Elastic belts our beaux prefer, 
To show off well their muscles. 
Our belles who wish to make a stir, 
Wear India Rubber bustles; 
American demands are great, 
The article they’re fetching. 
It suits them well, I needn’t state, 
They’re noted so for stretching! 
Oh, the Rubber, the stretching India Rubber! 


[im stanza is one of many from 
The Age of India Rubber, a popular 
ditty of the 1840’s. Charles Good- 
year’s discovery of the process of vul- 
canization in 1839 had made possible 
some phenomenal products that were 
setting the world astir. Besides elastic 
belts and inflatable bustles there were 
rubber pillows, mattresses, life pre- 
servers, shoe soles.and aprons. 

As in every new field, scores of other 
men turned their talents and imagina- 
tions towards developing products of 
rubber or of other materials to serve as 
accessory equipment. One such man was 
a young German mechanic who arrived 
in New York in 1840. He was venture- 
some August Schrader whose sole stock 
in trade was a keenly analytical mind. 
By 1844 Schrader was somehow able to 
open a small shop at 115 John Street in 
Manhattan and was thereby established 
as a manufacturer of daguerreotype ap- 
paratus, the forerunner of modern pho- 
tographic equipment that was arousing 
much curiosity at the time. Shortly 
thereafter he entered into partnership 
with Christian Baecher, expanded the 
business and added to the sign over the 
door the words, ‘“‘turners and finishers of 
brass.”’ 

The offices and warehouses of the 
booming rubber industry grew up around 
Schrader’s little shop. Many of its prob- 
lems were brought to him, among them a 
plea for a better way to admit air to and 
keep it in their inflatable creations. 
August Schrader took a keen interest in 
these matters and invented a valve that 
brought the rubber world beating a path- 
way to his door. His brassworks flour- 
ished. Old ledgers of the company are 
full of such notations as ‘95. life pre- 
server valves @ $0.10=$9.50” or ‘“‘l 
mould @ $2.50” for accounts:such as 
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SCHRADER TIRE VALVE 


Every person who ever rode a bicycle 
or drove an automobile has had ex- 
perience with Schrader tire valves, 
which are standard the world over. 
Introduced in 1891, the valve under- 
went numerous changes until 1898. 
Since then the basic design has re- 
mained the same. The core and cap 
of today’s valve will fit and work per- 
fectly in the 1898 valve. The cap is 
guaranteed to seal in pressures up to 
250 psi. 


Goodyear & Ely.* Schrader valves were 
standard equipment on the pneumatic 
bustles of the day and, it is said, “‘never 
betrayed milady in a social gathering by 
a hiss of failure.”’? This same oral (lung- 
power inflated) valve, with but a few 
modifications, is used today on inflatable 
life preservers and pillows. 

A great deal was happening in this 
midnineteenth century world of August 
Schrader’s—some developments having 
an immediate effect on his business and 
some to be long delayed. In those years 
John Wise was promoting interest in 
balloons—a boon for both the rubber in- 
dustry and Schrader, the latter equip- 
ping them with valves and other fittings. 
Even today Schrader’s corporate de- 
scendant—A. Schrader’s Son—figures 
prominently in the field; it outfitted large 
numbers of barrage balloons for the 
Allies in World War II. 

In 1849 when the country echoed to 
the cry of gold in California yet another 
gold field was attracting adventurous 
seekers of wealth. Underwater salvage 
operations had taken an. upswing, and 
expeditions using the crudest forms of 





*The firm of Goodyear & Ely was composed of Henry 


. Goodyear and partner, Ely. Shortly after this no- 


tation was made in the Schrader books Henry -dis- 


‘ sglvedthe partnership and joined his brothers, Charles 
. 4nd Nelson, to found the Goodyear Rubber Company. 





PNEUMATIC ROBOT 


Air cylinders and controls make this 
round-table machine tool virtually auto- 
matic. Cylinders advance and retract 
the individual tools, operate chucks, 
load them from a magazine and eject 
finished work. The magazine is loaded 
from the revolving hopper at the top. 
The operation is controlled by timing 
cams. Guards were removed from the 
machine to take the picture. 


diving equipment were scouring coastal 
waters for sunken gold. August Schr 
der, when he saw one of the early-day 
diving suits, was convinced that he could 
improve upon it. He did, and in the same 
year the Schrader-name first appeared 00 
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two helmets made for the Union India 
Rubber Company. Today much of the 
deep-sea diving equipment in service 
throughout the world is manufactured 
by the company. What may well be one 
of the most widely known salvage jobs, 
the refloating of the U.S.S. Lafayette (the 


| French luxury liner Normandie), was ac- 


complis hed with the aid of Schrader div- 
Ing apvaratus. 

Other developments during that peri- 
od which were of no immediate im- 
portance but which were destined to play 
an important part in the future of the 
House of Schrader were the bicycle and 
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PNEUMATIC “FOOT” 


The operator of the press shown above 
formerly had to depress a pedal to 
work the machine. A Schrader cyl- 
inder and appurtenant controls have 
eliminated that tiresome effort. As two 
hands are needed to operate the con- 
trols, it is impossible for the girl to get 
a hand under the descending ram. 


the pneumatic tire. The bicycle was an 
invention of Kirkpatrick MacMillan of 
Scotland who added driving gear to a 
dandy horse—a 2-wheeled velocipede 
that was propelled by the feet—and thus 
gave man his first pedal-powered “‘bike.”’ 
That steel-tired rig, soon to become 
known as the bone shaker because of its 
less-than-comfortable riding qualities, 
started a long train of developments 
that led to the first major use of pneu- 
matic tires in 1888. The pneumatic tire 
was patented in 1845 by Robert William 
Thomson, another Scot, for an ‘“im- 
provement in carriage wheels which is 
also applicable to other rolling bodies.”’ 
There was no move to adapt it to the 
few steam-powered carriages of the day, 
even though Thomson included the fol- 
lowing statement in his description of the 
tire. 

‘**The elastic belts are peculiarly adapt- 
ed to carriages propelled by steam. The 
comparatively small amount of power 
required to propel carriages, the wheels 
of which are fitted with these belts, the 


steadiness of their motion, the absence 
of all jolting and consequent security of 
machinery from injury, the small dam- 
age the carriages will do to the roads, 
the absence of nearly all noise, the high 
speed that may be safely attained, 
and the great gentleness of motion will 
enable steam carriages to be run on com- 
mon roads with great advantage both for 
carrying passengers and goods.”’ A\l- 
though Thomson probably did not real- 
ize it, he had visualized today’s high- 
ways teeming with the automobiles and 
trucks so vital to the economy, comfort 
and defense of our modern life. 

Thomson’s invention lay unused for 
more than a generation, until the 1880’s 
when Dr. John B. Dunlop rediscovered 
it. As a veterinarian, there was no reason 
for Dunlop to work on tires other than 
his youthful son’s pride. The little lad 
reported tearfully to his father that big- 
ger boys made fun of him because he 
could not keep up with them on his bi- 
cycle. Dunlop, without benefit of Thom- 
son’s experience, mounted a set of air- 
filled tires on its wheels and thereafter, 
much to the surprise of the older and 
bigger lads, and unhampered by rough 
cobblestone streets, his son outdistanced 
them all. America saw its first of these 
tires at a Niagara Falls bicycle race in 
1890 where English riders using them 
outclassed all competitors. 

That was a revelation and boon to the 
American rubber industry, yet there 
were many problems to be solved before 
tires became popular. Chief of these was 
the need of an adequate valve. In 1891 
August Schrader came up with the an- 
swer, and by 1898 the organization had 
made changes in design resulting in the 
type with a replaceable core that has be- 
come the world’s standard. In fact, al- 
though it has undergone many improve- 
ments since then, the core of-.today’s tire 
valve still fits the valve of 1898. Sucha 
degree of standardization has proved of 
inestimable value to the automotive, 
aviation, bicycle and tire industries. It 
was demonstrated more fully in both 
world wars when the cores and caps of 
tire valves used by the service forces of 
all the Allies proved to be interchange- 
able. 

George H. F. Schrader, son of the 
founder, entered the business in the early 
years of the tire-valve development 
period and, specializing in the field’s 
peculiar problems, led the firm into 
pioneer work on tire pressure gauges, air 
chucks for tire inflation, tire-valve tools, 
repair parts, etc. Today it is the fore- 
most manufacturer of such devices, and 
the name of Schrader is familiar wher- 
ever tires are sold or ser, iced. 

With the turn of the century, more 
and more products came into being that 
needed compressed-air valves and fit- 
tings. Among these were the automobile, 
the truck and the airplane. Schrader de- 
signed tire valves for all of them. Ear- 
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TESTING TIRE PRESSURE GAUGE 
The gauge to be tested is set on a rigid tire valve stem connected to carefully 


regulated sources of air. 


A valve is then opened and the cylinder, visible just 


above the gauge head, clamps the head to the stem to form an airtight seal. 
The four valves seen in the foreground are then opened in turn, and each admits 


air at a different pressure so that 


the gauge can be checked at each one. The 


cylinder and valve arrangement at the top of the fixture is used to test the gauge 


in an inverted position. 


lier inventions such as the Westinghouse 
air brake and the rock drill had intro- 
duced compressed air throughout the 
world, and compressors and allied equip- 
ment became increasingly popular. Lat- 
er, with the advent of industrial air con- 
trols and cylinders, the company was 
able to put its many years of experience 
to good avail and began making many 
items of especial interest to users of air 
power. 

Over the years, the works on Manhat- 
tan Island had grown until there was no 
longer room for further expansion. Ac- 
cordingly, a new factory was erected in 
Brooklyn in 1913, and it is there that 
Schrader today manufactures products 
for world-wide distribution. 

Some facts about the firm’s corporate 
history may be interesting, for, like most 
industrial concerns, its present status is 
largely the result of capitalization. Dur- 
ing the first 60 years the business was 
wholly owned by August Schrader and, 
in turn, by his son George H. F. In 
1904 it was incorporated under the name 
of A. Schrader’s Son, with the younger 
Schrader as the first president. In 1930 
the controlling interest in the stock was 
acquired by the Scovill Manufacturing 
Company, and in 1935 A. Schrader’s Son 
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became a division of that organization. 

Today’s Schrader plant is a modern- 
ized and greatly expanded version of the 
1913 Vanderbilt Avenue works. Typical 
of many factories in metropolitan areas, 
the building has reached skyward as 
much as it has spread horizontally, and 
now one of its wings is ten stories high. 
Even the roof is utilized, for it supports 
water storage tanks, cooling towers, air 
intakes, etc. The plant interior is ar- 
ranged so that there is a minimum of 
cross flow. Raw materials generally 
move downward from the upper floors 
through the several stages necessary to 
convert them into finished items. The 
shipping and receiving departments are 
on the lower level, as is the engine room 
where much of the power used is gener- 
ated. 

It is only natural that a company en- 
gaged in the manufacture of compressed- 
air equipment should use many time- 
and labor-saving devices operated by 
that medium. Virtually every one of the 
varied motions in the production proc- 
esses has been studied by Schrader 
engineers to see if the work could be 
expedited by a pneumatic cylinder. 
They point with pride to the literally 
thousands of these units already in- 


stalled in the plant, yet new app: Cation, 
for them are continually being su -gegteq 
Each idea is carefully investigated, for it 
is in this way that Schrader first enter; 
the industrial air-equipment and controk 
business. Many of its now well-know 
products were first developed for its om, 
use and were put on the market when i 
was discovered that they were efficien; 
adaptable tools. 

It is impossible in the space availabk 
to discuss, or even to list, the varied 
services performed by air power in the 
establishment, but a description of one 
or two operations in each of seven cate. 
gories that have been arbitrarily selected 
will give a good idea of the wide range 
of air applications. 


Raising and Lowering 

One of the jobs that imposes a great 
strain on workers is the lifting and lower. 
ing of heavy articles, and authorities are 
agreed that lifting is responsible for most 
industrial and domestic back injuries, 
With an air cylinder such as the Schrader 
engineers have installed in the shipping 
room the work is done without physical 
effort. In one area, small products are 
packed by weight into boxes which are 
placed on the receiving end of a roller 
conveyor. The latter has a short section 


‘ 


ASSEMBLING HOSE COUPLINGS 


The several parts of the coupling are 
built up in two adjacent jigs, one 10! 


each of the operator’s hands. Then 
an Ingersoll-Rand Impactool, suspended 
from a spring over the jig, is set om 
the locking nuts one at a time a2 
quickly runs them on. 
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sducts are Weighing, wrapping and stenciling sta- 
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ort section linkages. 


because of the method by which it is con- 
trolled, involves the door of an oven that 
cures strip rubber in valve housings. The 
rubber serves to seal the valves, which 
are manufactured for pressure packages 
—dispensers of liquids of varying kinds. 
The oven functions at half-hour inter- 
vals, and an air cylinder, disposed ver- 
tically over the door, raises the latter and 
lowers it the instant a set of trays hold- 
ing the work to be cured is admitted. 
Operation of the door is automatic and 
in sequence with the oven-cycling mech- 
anism. 

These applications demonstrate the 
ease with which pneumatic cyliaders 
move heavy loads from one fixed level to 
another. But for lifting jobs that entail 
a high degree of selectivity of levels and 
positions, the factory is served by air- 
powered blocks and hoists. 


Pushing and Pulling 

Most modern machine shops are 
equipped with pneumatic cylinders to fa- 
cilitate work involving short-stroke re- 
ciprocating motion. This is well demon- 
strated in the plant by a turret lathe 
that machines small parts from brass bar 
stock. With each turret cycle, the stock 
is advanced a predetermined length 
through a feed tube by an air cylinder, 
which retracts when the end of the bar 


ig are ff is reached. Then the tube, which is split 


ne for lengthwise, is opened by a pneumatic 

Then §} cylinder and another bar drops in from a 
on | magazine, which is similarly controlled. 
e and & The feed tube then snaps shut and the 


§ bar-siock cylinder begins to function 
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Another hoisting job, which is novel’ 




































again. The reloading cycle takes so little 
time that the eye cannot follow it. The 
three turret-lathe cylinders are actuated 
by air pilot valves. 

A variation of the pusher application 
is exemplified by a round-table machine 
tool with a number of fixed stations 
around a centrally disposed rotating 
chucking post. The work pieces are fed 
from an overhead hopper into a maga- 
zine, from which they are inserted into 
the chucks by an air cylinder. As the 
post turns, it is indexed so the different 
stations can perform their machining 
operations, and at the end of the cycle 
each chuck automatically opens and a 
quick ‘‘kick’’ from a pneumatic cylinder 
ejects the work. The individual tools on 
this machine also are advanced and re- 
tracted by means of air cylinders. 


Blowing 

In addition to conventional blowguns, 
which are standard equipment in most 
machine shops for dust and chip remov- 
al, the company uses many _air-blast 
press ejectors, which it also markets. 
They are turned on and off with each 
stroke of the machine and are therefore 
not wasteful of compressed air as are 
the devices that remain open and blow 
a stream of air across the dies all the 
time the press is in service. 


AIR FEED FOR LATHE 


A Greenlee l-inch multiple-spindle ma- 
chine tool (left) which successively per- 
forms several different operations on 
bar stock fed into it by compressed 
air. The picture below shows a re- 
volving header by means of which the 
air is admitted to the feeding tubes. 
Each time the spindles index, a piece 
is finished. The bar stock in that par- 
ticular spindle is then advanced the 
distance needed to make another piece, 
and machining continues. When the 
bar has been used up, the machine 
is shut down and reloaded by hand 
through the air-admission end. 






Vibrators 
Varied in-plant applications of vibra- 
tors were covered in the May, 1953, is- 


sue of this magazine. Schrader engi- 
neers, however, have come up with one 
that is novel and has saved much tedious 
hand labor on a machine that inserts a 
number of small rubber sealing washers 
in tire valve caps, using a fixture or jig 
that holds an equivalent number of caps. 
A big bottleneck in production lay in 
loading the jigs for that machine. Now 
each one is clamped, in turn, into a 
cradle hung from a small pneumatic vi- 
brator, and the caps, which are dropped 
onto the fixture by aid of a scoop, find 
their own way into the holes as the jig 
vibrates. The cavities that are not im- 
mediately filled can then be taken care 
of by hand in a few seconds. As a result 
of this procedure, the unit production of 
workers has been increased by hundreds 
of thousands. 


Clamping 

Clamping is perhaps one of the most 
important jobs done by compressed air in 
the plant. In addition to the air oper- 
ated chucks already mentioned, milling 
machines, valve-stem bending rigs and 
test fixtures, to name but a few, are 
equipped with speedy air clamps. Chuck- 
ing is often used as an example when 
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AIR-OPERATED CLAMP 


The hose that arches in horizontally at the right-center leads to an air clamp 
that holds a Schrader air cylinder in place while its base is being milled. Trip- 
ping a valve causes the clamp to grip the workpiece, and this one motion by 
the operator replaces the many that are required to manipulate a mechanical 
clamp. As there is a set of clamps for each different part milled on the machine, 


setup time is negligible. 


demonstrating the fact that simple air- 
powered devices can save an almost dis- 
proportionately large amount of time 
and money. In the words of an advocate 
of air chucking: ‘‘Why pay a skilled ma- 
chinist the present high rate of pay and 
then stand by and watch him spend an 
unproductive, major fraction of his time 
at the machine tightening, loosening and 
just plain ‘fiddling’ with a manual 
chuck?”’ 
Pneumatic Tools 

As is customary with the type of prod- 
ucts manufactured by Schrader, there 
are a large number of threaded parts to be 
run together. This work and other oper- 
ations are performed easily and quickly 
with pneumatic tools such as screw 
drivers, torque wrenches and impact 
tools, of which many are in evidence 
throughout the factory, particularly 
along the assembly lines. Air hoses lead- 
ing to all tools are equipped with the 
company’s own filter-lubricator units. 


Aerostatic Testing 
Because so many of the things made 
by Schrader’s Son are identified with 
compressed air, that medium plays a 
vital role in testing them. Industrial 
valves, for example, are checked by at- 
taching an air line to them and sub- 
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merging them in water where they are 
observed for tell-tale bubbles that in- 





dicate leakage. The method of testing 
pressure gauges for tires is shown in ay 
accompanying illustration and is fairly 
typical of the thoroughness of the pro. 
cedures followed in checking other de. 
vices for accuracy. 

Though not strictly related to the fore. 
going, it should be mentioned that the 
company compounds and vulcanizesg a] 
the rubber it uses. The tiny bits of this 
material needed in the manufacture of 
tire valves and caps and other products 
are of such great importance to theif 
proper functioning that the firm set uf 
a department of its own where it could 
do that work in order to maintain the 
rigid standards required. 

Compressed air for the multitudinous 
services it performs throughout the 
plant is supplied by a number of con. 
pressors among which are two Ingersoll. 
Rand machines. One, an XCB Type, is 
driven by a General-Electric 200-hp 
direct-current motor and delivers general 
plant air at 100 psi. The other, an ES, is 
operated by an Allis-Chalmers 25-hp 
motor and furnished air at a pressure of 
250 psi for test purposes. Both are 2. § 
stage machines. | 

Through the years, Schrader engineers 
have found that compressed air is thef 
most adaptable and most easily con-f 
trolled power medium. As a result, thef 
factory is equipped with thousands of 
time- and labor-saving pneumatic de- 
vices, many of which the company makes 


and sells, thus cutting production costs, F ; 


increasing output and improving thef 


quality of their products. Even the plant fF ; 


intercommunication system for written 
messages is of the air-operated type—af 
pneumatic tube conveyor. 








ONE SOURCE OF AIR SUPPLY 
Schrader uses a lot of air power in making its varied line of products for pneu- 


matic services. Among 


psi pressure is this Ingersoll-Rand 200-hp belt-driven unit. 


the compressors that furnish general plant air at 100 


An ES compressor 


of the same make supplies air at 250 psi pressure for testing purposes. 
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| ports from Canada indicate that it is 
also gaining favor there. Not only that, |: st 





NEW IDEAS 
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AGITATION § 













Canadians Add 

Some New Twists to 
Our Method of Mixing 
with Compressed Air 


J. P. SMALLWOOD 


INGERSOLL-RAND MODEL N 
TYPE 30 COMPRESSOR 
NON-LUBRICATED CYLINDER | 


3” TELEGAUGE 
6” PEEP SIGHT . - 


WiTH LIGHT 


DOLLINGER STAYNEW 


HE use of compressed air instead 
PRESSURE-TYPE FILTER 


of conventional paddles for agitat- 
ing milk while it is held for process- 
ing in dairies is growing steadily. An 
innovation a few years ago, the practice 
is now generally known among milk- 
plant operators in this country, and re- : 


2” NO-FOAM MILK INLET 
| 96%,” OUTSIDE S44 
“ty, "Ei, el 91%" INSIDE 


—_———___—_—9 


19’ 8” OVER-ALL 
17’ 6” INSIDE 



































but some new ideas have been introduced 
to the method across the border. 

The original purpose of air agitation 
was to prevent contained butter fat from t 
separating. Today it is apparent that it 
can also perform other services that 
promise to add to its value for milk proc- 
essors of various kinds. 

The St. Germain Cooperative, near 
Drummondville, Que., an important 
producer of butter, cheese and powdered 
milk, recently applied the method to a 
new 5000-gallon tank in which skim 
milk is kept until it goes to the drying 
machine. Besides agitating the milk, 
the oil-free air also mixes in a neutralizer 
that reduces acidity in the final product. 

At the Laiterie Leclerc in Granby, an- 
other Quebec community, air agitates 
condensed milk that is used in making 
Purity ice cream. Although most milk 
tanks are horizontal and cylindrical in 
form, this one is rectangular. The shape 
makes no difference to an air agitator, 
but 2 mechanical appliance would have 
difficulty in reaching into the corners to 
Insure good circulation. It is customary 
to mount the small compressor required 
on top of the tank and out of the way, 
but in this instance it is located outside 
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INSTALLATION AT ST. GERMAIN COOPERATIVE 


Because the Model N compressor, which delivers oil-free air, requires little 
space and seldom needs attention it is mounted on top of the 5000-gallon hold- 
ing tank, as shown at the top. It is belt-driven from a ¥-hp motor with which 
it occupies a common base, as illustrated in the close-up at the bottom. The 
drawing gives details of the installation. Skim milk used in producing the pow- 
dered variety is held in the tank until it can be processed in a drying machine. 
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of the room and the air is brought in 
through ceiling lines. 

A typical air-agitation system utilizes 
a %-hp motor-driven, air-cooled ma- 
chine. To prevent contamination from 
oil, the compressor piston is equipped 
with graphitic carbon rings that do not 
have to be lubricated. As a further safe- 
guard, the air is passed through a Dol- 
linger pressure-type filter before it enters 
a perforated pipe laid along the bottom 
of the tank. In rising from the openings, 
the air mixes with the milk, the lower 
and lighter aerated liquid rising and 
pushing that above it to the sides. The 
latter then sinks and is, in turn, given a 
lift. Steady circulation is soon set up. 

The size of the tank does not affect 
the functioning of the system. It works 
equally well, for example, in a long or 
short holder, and only one compressor is 
required in either case, whereas two 
mechanical agitators—one at each end— 
are usually needed in a long tank of, say, 
7000 to 8000 gallons capacity. 

When the fluid level in a tank drops 
below the height reached by a blade 
agitator as it revolves, air is whipped 
into the milk. Strangely enough, air in- 
troduced for agitation does not remain 
in the milk but is liberated as the liquid 
comes to the surface and rolls to the 
sides. Air is entrained only when its pres- 
sure is high enough to produce severe 
turbulence. Drops of milk are then 
thrown into the air and fall back in 
















































































THE DAIRY AT ST. GERMAIN 


miniature splashes. It is a simple mat- 
ter, of course, to adjust the pressure so 
that this will not happen. 

Foam control is a problem at the St. 
Germain Cooperative, where the milk is 
held at a temperature of 160 to 170°F. 
When the compressor was started for the 
first time, foaming was excessive. How- 
ever, by adjusting the air volume, it was 





z 
$ 
bd 


3 
= 
%, 


RECTANGULAR TANK INSTALLATION 


Milk holding tanks are usually of round section, but at the Laiterie Leclerc, 
in Granby, Que., condensed milk used in making ice cream is stored until needed 


in one sha 


like a big rectangular box. 


Under agitation with air, however, 


the circulating fluid readily reaches into the angles along the bottom edges 


and eliminates ‘“‘dead spots.”’ 


In this dairy the compressor (lower right) is lo- 


cated outside the holding-tank room and the air is piped in. 


reduced to about the same amount as 
that caused by mechanical agitation, 
There was still enough air, however, to 
produce complete agitation at all liquid 
levels. 

Economy is a welcome factor in air 
agitation. It takes only 2!4 to 5 minutes 
to set up agitation in a tank of milk, as 


against a minimum of 20 minutes withf 


the average mechanical installation. The 


latter requires from 2 to 3 hp for a 4000-6 


gallon tank, whereas 4 hp will doa 


thorough job with air. Aside from thisf 
lower consumption of direct power, les 


energy is dissipated in the form of heat 
during the process. Consequently, wher 
it is necessary for the milk to remai 


cold, the refrigeration system has les 


work to do. 

Oil-free air can be used to advantage in 
other ways in dairies. For instance, it 
will speed up the transfer of milk from 
tank cars to storage merely by applying 
enough pressure to the surface of the 
liquid to push it through connecting 
pipes. It also serves to blow out pipe 
lines, thus insuring complete discharge 
of the milk and contributing to clear- 
liness. Further, it is useful in moving 
heavy commodities like sour cream, but- 
termilk and ice-cream mixes from stor 
age tanks to processing units. 

Another application, and one fot 
which oil-free air is used in_ othe 
branches of industry such as chemical 
processing and petroleum refining, i 
that of opening and closing valves 0 
automatic instrument control systems 
For this purpose clean air is vital to pr 


vent clogging and to assure positive af 


tion. Valves of this type are found i 
dairies on timing pumps and on thos 
that handle the hot water and brine» 


circulating systems for the pasteurizilf 


process. 
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Removing Swarif 
with 


Compressed Air 


RDINARILY, swarf removal in a 
production grinding department is a 
messy operation but that is not the case 
at the Grinding Machine Division of 
Norton Company, Worcester, Mass., 
where the job of cleaning out coolant 
tanks is not considered a dirty one. The 
reason for this lies in the use of a portable 
disposal tank that was specially designed 
as a result of the factory manager’s re- 
quest for an improved method of re- 
moving sludge from the coolant tanks of 
the many and varied grinding machines 
installed there. ‘The work was formerly 
performed by electrically powered gear- 
pump tanks and was interrupted by 
frequent breakdowns involving high 
maintenance costs. 

The new unit can be moved easily by 
hand; towed, pushed or lifted by power | 
fork trucks; or carried by an overhead 
crane. Manual operation is virtually 
limited to opening and closing a few 


' valves, and the medium that serves to 


transfer the liquid is compressed air at 


; about 90 psi. It is supplied at the plant 
» by a 50-foot hose, and a 20-foot intake 
| and discharge hose is attached to a 2- 
| inch pipe at the bottom of the tank. 


| The unit pictured holds approximately 
has less 
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EASY TO OPERATE 
The swarf collector is pulled around the shop until filled and then wheeled or 


carried by lift truck or crane to the disposal point. 


Compressed air to fill and 


empty it is taken from the plant distribution lines. 


50 gallons and was designed to meet 
Norton’s needs but can be modified with- 
out difficulty in accordance with other 
factory requirements. Its operation is 
simple. 

To drain the fluid from a grinding- 
machine coolant tank through the in- 
take hose into the disposal tank it is 
necessary to draw a vacuum on the 
latter. That is done by first closing air 
valve “‘C”’ shown in the drawing and then 
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DETAILS OF EQUIPMENT 


By evacuating the tank, coolant and swarf are drawn into it from grinding ma- 
Cilne reservoirs. To dispose of the material, air pressure is applied to force it 
out. The right-hand sketch shows the piping arrangement and the valves that are 


inanipulated to accomplish these purposes. 






opening by-pass valve “‘B” and gate 
valve ““A.”’ The control point of efficient 
discharge is the air regulator, the proper 
setting of which is determined by trial 
and varies with the air pressure, the size 
of the pipe and the tank, and the nature 
of the sludge. The regulator serves only 
when the tank is pressurized to force 
the liquid out. That is effected by clos- 
ing by-pass valve “‘B”’ and gate valve 
*‘A”’ and then opening valve “‘C.’’ 

The grinding fluids used on the ma- 
chines serviced by the pneumatic dis- 
posal tank are all of the water-soluble 
or water-emulsion type—they are not 
straight grinding oils. The heavier 
swarf that usually accumulates in the 
coolant tank was found to be no ob- 
stacle to the efficient operation of the 
unit because most of it can be removed. 
But a small amount of densely matted 
residue, which collects at the very bot- 
tom, must still be taken out by hand. 
The quantity varies with the degree of 
matting and the nature of the metal 
chips. Periodic reverse flushing with a 
hot-water detergent followed by a hot- 
water rinse easily washes away the de- 
posit on the tank wall. 

In reporting on the performance of 
the new equipment, the company says 
that it is capable of removing 50 gallons 
of swarf from any grinding machine in 
four minutes and that the disposal tank 
itself can be emptied in 24% minutes, or 
at the rate of 20 gallons a minute. Be- 
cause no moving parts are used in the 
actual transfer of the liquid, mainte- 
nance cost is low. 
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Safeguarding 


Employees at 
















NDUSTRIAL ailments were resvon- 

sible for the loss of less than one man- 
hour out of every 100,000 clocked by 
Westinghouse Electric Corporation em- 
ployees in 1952. Credit for this achieve- 
ment goes to the company’s hygiene en- 
gineers and physicians who are doing 
everything possible to eliminate causes 
of occupational illnesses that decrease 
production through reduced efficiency 
and lost man-hours. 

The job of detecting offending sub- 
stances before they can do damage is not 
always an easy one because they may 
be invisible or affect only certain work- 
ers with undiscovered allergies. Con- 
sequently, it is necessary to resort to 
many methods of attack, which are 
based at Westinghouse on a comprehen- 
sive card-filing system. The staff of the 
hygiene division, made up primarily 
of laboratory technicians, chemists, en- 
gineers and radioactivity specialists, 
catalogues all materials that enter into 
manufacturing processes and personnel 
equipment. Numbering more than 7000, 
the substances are carefully scrutinized 
for evidences of toxic or other qualities 
that may harm workmen. Everything 
from goggles to paint thinnners and 
types of steel is carefully listed after 
being checked either in the laboratory 
or by materials engineers. For example, 
if a new solvent is introduced, the liquid 
is analyzed. If found to possess injuri- 
ous or irritating properties, they are re- 


80 


Westinghouse 













PNEUMATIC UNLOADER AND FLOOR SKID TESTER 


The industrial-hygiene staff frequently takes advantage of engineering knowledge 
to discover and alleviate hazards. For example, to avoid harmful consequences in 


unloading powdered flint, feldspar or clay, it specifies a pneumatic conveyor 
(above) that sucks up the material at the rate of 6 to 8 tons per hour. Workmen are 
not exposed to the dust, either then or while the materials are in storage in huge 


silos. To test the slipperiness of floor waxes, the engineers built the artificial heel 
shown in the other picture. By measuring the distance traveled by a 2-inch-square 


felt pad at the end of the wooden leg before it loses traction and gives way on the 
floor, they learn how easily a person might slip and fall if any of the waxes tested 


were to be used. 


corded and shop supervisors are notified. 

Soaps, hand creams and similar prod- 
ucts are investigated by the use of me- 
ters, chemical analyses and even the 
everyday act of scrubbing hands. In 
this way it is possible to determine the 
percentage of scouring agents in de- 
tergents, their alkalinity, latherability 
and water-softening qualities, as well 
as the presence of irritating substances, 
and thus to select soaps and prepara- 
tions that substantially reduce skin 
trouble. 

One of the principal threats to health 
is dust, and it is therefore the practice in 
each Westinghouse plant to check it at 
regular intervals for three factors: com- 
position, the number of particles per 
cubic foot of air and the size of the par- 
ticles. The dust concentration in each 
worker’s area is evaluated at the same 
time, and the air around gas-fired fur- 
naces is tested for the presence of carbon 
monoxide. This work is done by draw- 
ing air into the small metal tube of an 
electrostatic dust and fume sampler 
which charges the particles and hurls 
them against the wall of a grounded 
cylinder. The sample is then analyzed 
and the tiny particles are magnified 
1000 times and projected onto a screen 
for observation. If the concentration is 
found to be above a specified level, a 
protective device such as a hood is in- 
stalled over the machine or, if supple- 
mental ventilation is impracticable, the 
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operator is required to wear a respirator. 

Knowing that slips and falls account 
for about 25 percent of all industrial ac- 
cidents, the experts have fashioned 4 
device for measuring the slipperiness of 
waxed floors. ‘The contrivance has a 
hinged leg with a leather or felt boot 
that approximates in size the heel of a 
woman’s shoe. Downward pressure of 
only twenty pounds is sufficient to simu- 
late the weight of a person. The end of 
the leg is moved outward on the waxed 
surface until it slips or gives way com- 
pletely, and the distance the boot trav- 
els before sliding tells the testers wheth- 
er the wax can be used with safety. 

Data obtained at the Oak Ridge plant 
on the effects of atomic radiation and 
methods of measuring its intensity have 
been of great aid in safeguarding West- 
inghouse workers against physical harm 
resulting from the use of radioactive 
isotopes and X-ray machines. Special 
steps have been taken to prevent el: 
ployees from breathing radioactive dust 
or fumes and to make certain that the 
skin or other parts of the body are not 
affected by radioactive materials. 

While all hazards have not yet beet 
overcome, accidents and lost time on ac 
count of them have been markedly re 
duced by the industrial hygiene staff 
and in view of what it hasalready achieved 
it is perhaps not too hard to believé 
that occupational ailments will some 
day be well-nigh eliminated. 
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THE ROSY FUTURE 


UR grandparents worked twelve 
hours a day, six days a week and 
were rewarded with little pay and less 
in the form of the comforts and con- 
veniences of life as we now know them. 
It was probably a good arrangement 
for that period, because spare time must 
have hung heavily on their hands. Now- 
adays, in contrast, most people work 40 
‘hours a week or less for wages our fore- 
bears would have considered fabulous, 
and the trend is towards still shorter 
hours and higher pay. 
People have to have more money and 
' more leisure than formerly because there 
are more things to buy and it takes lots 
of time to ride in automobiles, look at 
television, play bridge or canasta or en- 
gage in any of the other current typical 
American pastimes or diversions. Yes- 


» terday’s luxuries are today’s necessities, 


and, with the new outlook on life, the 
'average family has a lot of necessities. 
| Leaders of government and business, 
' sociologists and scientists all seem to 
' think that this is as it should be. We 
'can, we are told, enjoy ourselves as we 
'go along and not have to live in fear 
of the proverbial “‘rainy day’’ because 
we now have so many “‘built-in”’ secu- 
rity safeguards that it is difficult tospend 
our old age in penury. Insurance, hos- 
pitalization benefits, pensions, old-age 
| security and other things to fend off old 
man adversity are provided by industry 
or the Government. People once hoped 
the Almighty would take care of them 
in their old age; now they look to their 
employers and that great invisible bene- 
factor in Washington. And the average 
man in the street assumes that there 
are bottomless barrels of money in both 
places. 

Businessmen and governmental offi- 
clals know, of course, that in the final 
analysis all this bounty comes from the 
coffers of industry. As Sinclair Weeks, 
Secretary of Commerce, said recently, 
“private industry and not Uncle Sam 
is the real Santa Claus. Whatever money 
Uncle Sam puts in the Christmas stock- 
Ing must come from the profits of pri- 
vate enterprise.”’ It’s a fine arrangement 
for everybody as long as industry can 
pay the bills. That’s why it is necessary, 
even imperative, that business and em- 
ployment shall remain at a high level. 
Minor peaks and valleys are unimpor- 
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tant, but a prolonged slump would have 
serious consequences. 

Fortunately, we are told, there is little 
possibility of more than a mild reces- 
sion. The industrial machine has such 
momentum that it will take all the curves 
and grades ahead of it with little slow- 
down. Fuel for its boilers is insured 
by the steady flow of new ideas from 
the research laboratories. To quote Mr. 
Weeks again, “‘the secrets of science are 
being unlocked by government and pri- 
vate research and are being used to give 
society new methods, new products and 
new uses for old products. These in- 
novations and discoveries are important 
factors in the nation’s amazing economic 
growth.” 

Since 1940, and admittedly stimulated 
in part by defense needs, the sums spent 
for research by industry and Govern- 
ment have increased tenfold. Expendi- 
tures in 1954 are expected to reach four 
billion dollars. The greatest current re- 
flection of this endeavor is found in the 
splurge in electronics. Devices and proc- 
esses based on this new science are in- 
creasing mechanization of factories at 
an astounding rate and also introducing 
it into offices and homes. Its effects 
are sure to be far-reaching. In the offing, 
waiting to make its dramatic entrance, 
is nuclear power. Within the next ten 
years or so many startling developments 
may come from it. 

To paraphrase an old saying, we should 
praise the laboratories from which all 
blessings flow. As a result of their out- 
pourings, we are informed, productivity 
will soar to unbelievable heights. Skilled 
workers will get more money than they 
do now and will perform their tasks in 
fewer hours and with less drudgery and 
boredom. Increased leisure will spur rec- 
reation, travel, construction and self im- 
provement.And new products, as they al- 
ways do, will stimulate new by-products 
and services and create new jobs. 

““Today,’’ Mr. Weeks reports, “half 
the working population is engaged in 
making or selling things unheard of at 
the turn of the century. The mind can 

scarcely grasp the job opportunities of 
tomorrow when electronics, atomic pow- 
er and solar energy are all concentrated 
on the pursuits of peace and happiness.”’ 

If half of these rosy predictions come 
to pass, future generations are going to 

have things pretty soft, to say the least. 


RAGS TO RICHES? 
HAT to do with mill tailings re- 
sulting from the concentration of 

ore has long bothered mining men. In 
the early days in the West the outpour- 
ings of crushed rock were usually per- 
mitted to run into streams, but those 
days have passed. The silt and slime 
gave previously crystal-clear creeks an 
ugly milky cast and quickly killed the 
once plentiful trout population. 

Nature lovers and sportsmen pro- 
tested vigorously, but in vain. Their 
complaints could be brushed aside with 
impunity, but not those of farmers whose 
croplands were being slowly ruined by 
deposits carried on to them by irrigat- 
ing water. When ignored, these settlers 
sometimes obtained court injunctions to 
halt the damaging practice. In time, 
the legislatures of all the important min- 
ing states passed laws requiring com- 
panies to build retaining ponds for their 
tailings or take other suitable steps to 
end the contamination. 

At present some of the larger mines 
send part of the tailings back under- 
ground to fill worked out stopes and 
thereby prevent caving. Now another 
disposal idea is being suggested. ‘The 
farmers who once couldn’t see any good 
in the ore refuse are learning that it 
may be helpful to them. Land that has 
been cultivated for a long time gradually 
loses its valuable mineral constituents 
and crop yields decline. 

In plants, as in the human body, ni- 
trogen, phosphorus, potassium and cal- 
cium are essential growth elements, and 
smaller amounts of some others are high- 
ly beneficial. Plants are better able 
than people to assimilate these sub- 
stances and can gather those they need 
with high efficiency, even pick up some 
that occur in the soil in such small traces 
as 1/5000 of 1 percent. 

Cobalt and zinc, it has been shown, 
are required by healthy plants and vege- 
table growths and are such capable chem- 
ists that they can convert both these 
metals into forms they can absorb. En- 
tering into the process is a catalyst, 
sulphur, which is probably brought to 
the soil by rain. If a plant’s quota of 
zinc is lacking, the seed will not re- 
produce. Thus nature controls the per- 
petuation of species. Those that fail to 
get proper mineral nutrition to bring 
them to maturity die without progeny. 

The Denver Mining Club recently 
heard Andrew Sweet of the U.S. Bureau 
of Mines talk about these things and 
suggest that some day the miner and 
the farmer may get together. When 
the soil in eastern Colorado, which now 
yields great quantities of sugar beets, 

alfalfa and other crops, eventually be- 
comes deficient in minerals, the once de- 
spised mine tailings may revitalize it. 
In time, the miner may even be paid for 
the mill discard that has been a burden- 
some expense in the past. 
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Aluminum Conveyor Outmodes Wheelbarrow 
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EASY TO MOVE AROUND 


Two views of the new portable belt 
conveyor showing the removable wheel 
assembly and the hopper (top) and the 
head or drive end (bottom-left). The 
motor is mounted underneath the belt 
where it is always protected. The one 
pictured is an Ingersoll-Rand 2!4-hp 
air-operated unit. 


N ALUMINUM trough belt con- 

veyor of light weight, the Farnco 
SM, for handling all kinds of materials 
is being offered by L. S. Farner Com- 
pany, which claims that it is more effi- 
cient than other similar equipment de- 
signed for the purpose. It is provided 
with wheels for portability and may be 


powered by an Ingersoll-Rand 2 Yo-hp 
air motor or by an electric motor placed 
at the head of the unit. Of antirust cop. 
struction with a rubber belt and sealed. 
in antifriction bearings throughout, jt 
has a clean-out and scraper at each end 
and shock plates at the loading end. The 
wheel assembly may be removed to per. 
mit pushing the conveyor through smal] 
openings, blast-furnace tuyeres, etc., and 
there are handles to facilitate carrying, 
Multiple units have been used in stee] 
mills to remove flue dust and brick refuge 
from checker chambers, and on construc. 
tion jobs the SM has delivered concrete 
from ready-mix trucks directly to ele. 
vated forms. ‘The conveyor comes in 
12-, 16- and 20-foot lengths, all 16 inches 


wide. Circle 1E on reply card 


Contest Announcement 


Winners of a competition sponsored 
by Carter Controls, Inc., will receive 
awards for reporting new, unique or un- 
usual applications of pneumatic or hy.- 
draulic cylinders that can be shown to 
have reduced costs, increased output or 
produced other benefits. Entries may 
be made up to January 1, 1955, and 
the winners will be announced in April. 
Entry blanks and full information may 
be obtained from the company at 2800 
Bernice Road, Lansing, IIl. 





Retired Engineer Builds Drill Models 


HAT do men think about after 
they retire? 

Some retain a keen interest in what- 
ever they did during their earning pe- 
riod. In the latter class is Frank Maller, 
for years engaged in designing and sell- 
ing core drills for Ingersoll-Rand Com- 
pany. Among other activities since he 
retired to California, a few years ago, 
he now builds miniature working models 
of the drills he knows so well. He is 
shown here with some he exhibited re- 
cently at a 3-day community hobby 
show in Santa Barbara. 

The model on the left represents the 
builder’s idea of a machine that could 
be used to bore horizontal or slightly 
inclined holes into elevated areas in search 
of either oil or water. Equipment of 
this sort now available will penetrate 
only about 1100 feet, and Mr. Miller 
believes this can be bettered. The unit 
in the center is a miniature heavy-duty 
diamond core drill. The large display 
on the right is Mr. Miller’s conception 
of a Calyx shot drill for putting down 
holes, 6 feet or more in diameter, for 
mine ventilation or to serve as a pilot 
opening that could be enlarged into a 
working shaft. Supported by a derrick 
and suspended on a line passing over 
the sheave wheels at the top and wind- 
ing onto the drum of the hoist at the 
lower-right, the cylindrical cutting ele- 
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ment and core barrel, together with the 
driving motor just above it, would be 
lowered progressively in the deepening 
hole. 

On the table in front of the exhibitor 
are photographs of large cores of rock 


IT’S A HOBBY NOW 


Frank Miller, who spent most of his 
life designing, selling and operating 
core drills, now builds working models 
of them in his Santa Barbara, Calif., 
home. A local hobby show gave him 
an opportunity to exhibit them and ex- 
plain their use for such services as 
prospecting, sampling dam foundations 
and drilling water wells. 


extracted from dam foundations and 
other construction sites by Ingersoll- 
Rand Calyx drills that Mr. Miller de- 
signed and frequently started up for 
customers the world over during his 
years of active duty. 
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« Ya-hp Propane-butane hose is being manu- 
* placed factured by Aeroquip Corporation for 
Ast Con. gas engines and other permanent ap- 
Sealed. plications. The body is reinforced with 
10ut, it two heavy cotton braids and with a 
ach end | steel-wire braid which is brought in con- 
id. The ‘tact with the fitting to carry off static 
to per- ‘electricity. Designated as Type 1533, 
h small § the hose is said to be impervious to all 
te., and liquefied petroleum-gas products and 
rTYINg. F oan be flexed at 45°F without cracking. 
ye Circle 2E on reply card 
nstruc- An open-type retaining ring for shafts 
oncrete § ) 962 inch in diameter is the smallest 
Me se device of this kind yet to be supplied 
mee m by the Industrial Retaining Ring Com- 
> Inches pany stacked on a metal rod for quick 
and easy assembly. The rod is part of 
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a dispenser with a special cast-iron base 
and application tool, which are supplied 


free with each initial order. According 
to the manufacturer, the rings, desig- 
nated as No. 1000-6, can support heavy 
thrust loads and will withstand vibra- 
tion without displacement. Applied ra- 
dially, they are readily snapped into 
position, and a patented feature permits 
reuse without loss of resiliency. They 
replace other fasteners that require cost- 
ly machining and longer assembly time, 
and are made of carbon-spring steel, 
beryllium copper and phosphor bronze. 
Other stacked open-type rings are avail- 
able in sizes 549 inch to 1% inches for 
shafts '4¢ to 1 inch in diameter. 


Circle 3E on reply card 















Adjustable air feed and cushioned stop 
to compensate for variations in load 
weights and diameters are features of a 
new and larger index table offered by 
Air-Hydraulics, Inc. The Model 1405 
has a 15-inch-diameter table that can be 
} Nount«d horizontally or vertically and is 

powered by a 34-inch pneumatic cylin- 
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Industrial Notes 


AIR CYLINDER CUSHION CONTROL ca 
AIR SPEED CONTROL ‘ 
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der using line pressure ranging from 60 to 
175 psi. Standard equipment is furnished 
with a 4-, 6-, 8- or 12-station ring, and 
special types with up to 30 stops are 
made to order. According to the manu- 
facturer, an 8-station ring with a 22-inch, 
200-pound load has operated at the rate 
of 100 units per minute without back- 
lash, skip or overrun. 
Circle 4E on reply card 





For food-processing and other estab- 
lishments where sanitary conditions 
must be maintained, West Disinfecting 
Company is prepared to lay out an in- 
sect control system that can be operated 
from a central station. Atomizers of a 
new design are used and located over- 
head at strategic points throughout a 
building. They are connected by piping 
with the plant’s compressed-air or steam 





line and spread a penetrating insect- 
killing fog that is said to leave no residue 
and to be harmless to humans. 
Circle 5E on reply card 

A pneumatic pipe-line system for mov- 
ing foundry sand has been announced 
by The Gerwin Industries, Inc. Named 
Whirl-Air-Flow, it has three main com- 
ponents—a transporter with a cone- 
shaped bottom, the pipe line, and trans- 
fer switches—and is installed as a com- 





plete system to meet individual foundry 
requirements. The transporter is loaded 
with sand from the batch-mix muller 
and sealed by closing a top flap or gate. 
Then three inlet manifolds admit air by 
way of twelve renewable jets, which 














j Tri-State Zinc Mine uses Saverman Slackline 
Cableway for open pit mining. 
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Slack lines: 1/3 to 3% cu. yds. 
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MATERIALS HANDLING 





DIG DEEP... LIFT... anD CARRY FAR 
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Scraper bucket returning to pit where it is 
digging 200 cu. yds. per hour. 


How Sauerman Machines Cut Costs 


With one man at the controls, a Sauerman Scraper or Slackline Cableway can 
reach out 1,000 ft. or more and dig, haul and dump ore, sand, gravel or any 
bulk material. Simple operation! Manpower economy! 

uerman machine can be installed to reach across a pit, pond, river or stock- 
pile, or up to the top of a hill. It moves material rapidly anywhere within its 
wide radius. Flexible for varied ground conditions. Costs only a few cents per 
cubic yard handled. Gas, electric or diesel. Scraper sizes: 1 to 15 cu. yds. 


' Write for Illustrated Catalogs 
. oe Sauerman Bros., Inc., 548 S. Clinton St., Chicago 7, Ill. 


SAUERMAN BROS., IN. 












Circle 14A on reply ourd 
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drive the sand in a smooth whirling 
flow from the outlet into 4-inch piping 
with interposed transfer switches which 
permit almost unlimited take-off points 
to hoppers in the core room or foundry. 
The transfer switch is operated by an 
air cylinder and positioning cams, with 
limiting switches for indicating direction 
of flow. The entire system is controlled 
by one man from a central push-button 
panel and, as it is completely enclosed, 
operates dustfree. Its capacity is deter- 
mined by the size of the transporter, 
which is available in 7'4%4-, 15- and 30- 
cubic-foot models. 
Cirele 6E on reply card 





C.B. Hunt & Son, Inc., has announced 
a control valve of new design for air, 
vacuum or hydraulic service. It has a 
straight-through bore, gland nuts for 





ends, a hollow radially ported stainless- 
steel plunger, internal spacers held firmly 
metal to metal and ‘“‘O”’ rings of two 
sizes placed on the shoulders of the 


spacers and supported on both their in- 
side and outside diameters. ‘Tightening 
the gland nuts accurately positions the 
spacers in the housing and holds the 
““O”’ rings in place without subjecting 
them to mechanical pressure. The con- 
struction is said to minimize friction and 
wear. The new Quick-As-Wink series is 
available for pressures and temperatures 
up to 125 psi and 150°F, in different 
types tapped for |4- or \4-inch pipe con- 
nection and with hand, foot, cam, dia- 
phragm or other control. 
Circle 7E on reply card 

As the result of a research program 
started by Structural Clay Products In- 
stitute, that organization developed an 
insulated cavity wall that can be built 
without the difficulties usually en- 
countered in masonry construction of 
this type. The insulation used is an 
easily pouring watertight compound that 
can be applied to the surfaces without 
furring, lathing or plastering. 

Circle 8E on reply card 

PneuBin, developed by Gerotor May 
Corporation, is an inflatable panel that 
is said to prevent bridging, funneling 
and caking of bulk materials as it is 
being fed from hoppers or bins. The 
panel consists of a rectangular steel plate 
which is bolted to the inside of a con- 
tainer and of a neoprene-rubber dia- 








One of the outstanding performance characteristics of this fine engine 
is its exceptionally smooth running. Among other things, this is ac- 
complished by means of accurately balanced weights, forged to the 
cing reciprocating forces in the 


s _ = 


cheeks of the crankshaft, cou 
connecting rods and pistons. 





This engine is regularly furnished with Stellite exhaust valves and 
valve seat inserts, with positive type valve rotators — highly desirable 
for prolonging the life of valves and greatly reducing the frequency 
of valve servicing. Rotators cause a slow rotation of valve during time 
it is lifted off its seat by the camshaft, providing new positioning 
every time the valve seats, assuring uniform wear and retarding lead 


or carbon build-up. 


For equipment requiring 25 to 36 hp., specify the Wisconsin 
Heavy-Duty AIR-COOLED Model VG4D. Detailed engineering 


data gladly supplied. 


is _¢*» WISCONSIN MOTOR CORPORATION 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 
MILWAUKEE 46, WISCONSIN 





WISCONSIN 


HEAVY-DUTY +4c2-(Zo0led 


4. Cylinder, V-Type 
Model VG4D 


25 to 36 Horsepower 











Power 


TO FIT THE 
MACHINE 


Power 


TO FIT THE 
JOB 
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phragm permanently bonded at the edges 


to the plate. When not in use, the dig. 
phragm lies flat against the plaie; py; 
when needed, it is made to pulsate a 
the rate of once every two or three 
minutes or eight or ten times a minute, 
depending on the size, by alternately 
admitting or exhausting compressed air 


$ $ x x 





DEFLATED” INFLATED 


The material is thus caused to move 
and flow freely, the cycle continuing 
automatically at a set frequency and 
amplitude. Air can be taken from a 
regular shop line and is reduced by aid 
of a throttle valve to 2 to 5 psi. More 
than one panel may be used in unison 


or in sequence from one control station Ff 


and sizes vary from 3x6 to 24x72 inches. 
They can be installed in wood, steel and 
concrete bins and are suitable for feed- 
ing such materials as core and foundry 
sand, wood pulp and wood flour, pul- 
verized coal with a high moisture con- 
tent, and cork mixed with a binder, to 
name only a few. 
Circle 9E on reply card 





For the impregnation of porous metals 
or castings, American Metaseal Corpo- 
ration is offering a packaged unit based 
on its vacuum-pressure system and using 
polyester resins. All the equipment is 
mounted on a steel platform and skids. 
There are two models occupying, respec- 
tively, 3x11 and 4x16 feet of floor space. 
Each is available with one or two inm- 
pregnating tanks. 

Circle 10E on reply card 





In the Uintah Basin of eastern Utah 
is found a solidified form of petroleum 
that is excellent for insulating and pro- 
tecting hot underground pipe lines 
against corrosion, according to the Amet- 


ican Gilsonite Company which is mat- 


keting the material, specially sized, un- 
der the name of Gilsulate. Packed in 
bags, the stuff is poured right into the 
trench in which the pipe is laid an¢ 
forms three layers around it. The first, 
in contact with the metal surface, melts 
and becomes a dense, semiplastic coat 
that lets the pipe expand and contract, 
the next is sintered or resolidified whet 
tamped; and the outer layer remains UD 
solidified. Tests conducted by the Uni 
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‘ings for heavy-duty application. 


versity of Utah and the Southwest Re- 
search Institute show that heat loss from 
pipes so protected is but 8 to 11 percent 
of that sustained by bare, buried lines. 
To make repairs or changes in such a 
line it is necessary only to remove the 
backfill and chip away the hardened 
'Gilsulate. 
Circle 11E on reply card 





As a result of improvements which 
| have not included changes in size or 
weight, SKF Industries, Inc., has great- 
ly increased the bearing capacity and 
service life of its spherical roller bear- 
The 
self-aligning feature has been retained, 
so that distortion or deflection of the 
‘shaft merely results in permissible mis- 
alignment of the inner race. The latter 
is of new design without undercuts or 
integral flanges. Longer rollers are used 
with more effective contact between rol- 
lers and rings, and a separate guide ring 
between the two rows of rollers allows 
them to take the position their contact 





with the rings dictates. Load distribu- 
‘tion is uniform at all times. 


Each row 
of rollers is held in a window-type cage 
that is made of cold-rolled brass of high 
tensile strength and centers on two large 
areas, one directly on the inner ring out- 


sside the rollers and the other on the 


outside diameter of the guide ring. The 
improved antifriction bearings are des- 
ignated as the ‘“‘C’”? Type and are avail- 
able in Series 222 and 223. 
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To facilitate the removal of cells from 


batteries for examination or repair, 


Gould National Batteries, Inc., has de- 
signed a simple device that is used in 
pairs. It is nothing more than a U- 
shaped steel loop brazed to a hexagonal 


‘hut with specially cut threads tapering 


ifrom bottom to top. 
)Screwec’ down over the lead posts, a strip 


The nuts are 


jof wood is inserted in the loops and the 
cell lifted out of the battery by any 


With hold- 


available overhead means. 


down clips, the tool may be used for 
staking “he elements out of the jars. 
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Chicago Wheel & Manufacturing Com- 
pany is marketing a new precision bar- 
rel finishing chip which, the firm claims, 
will produce a fine finish to close toler- 
ances. The material, called Novaculite, 
is of irregular conchoidal shape with 
sharp edges and elongated points that 
permit the use of larger chips which will 
reach hard-to-get-at indentations with- 
out clogging holes and changing the 
work. The material is said to have a 
mild honing, abrasive action that gives 
a smooth surface free from dents and 
burrs and does not damage stamped or 
cast parts. In the opinion of the manu- 
facturer, the chips, because they do not 
charge the work with abrasives or ex- 
traneous materials such as iron oxides, 





are of advantage in finishing parts to 
be used in electronic assemblies or to 
be plated. Samples will be mailed upon 
request. The accompanying illustration 
shows products of intricate design and 
some of delicate construction that have 
been finished with Novaculite. 
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Aluminum piping served two contrac- 
tors to convey compressed air on stretch- 
es of the 88-mile West Virginia Turn- 
pike, which involved the drilling and 
excavating of some 28 million cubic yards 
of earth and rock (see November, 1953, 
issue). A product of the Aluminum 
Corporation of America, it is 4 inches 
in diameter and comes in 20-foot sec- 








Collar positions Tubes 
uniformly within Tube Sheet 
while Tube is being rolled. 


D A @at OG N 





Circle 16A on 





tues ae 


Try WIEDEKE first 


INSET COLLAR Type Tube 
Expanders are available 
for Compressors, Condens- 
ers and other Heat-Trans- 


fer Units. 


See your Dealer 
or write us for 


Bulletin 850 
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Install NUGENT Sight Feed Valves 
__ for LUBRICATION 
a CONTROL 










signed for work- 
ing pressures to 
125 psi. Sizes to 
¥% inch. 






Medium size needle 

type with steel valve 
° = 3 eae SF. , stem. 9models. 

9 models for large machinery. Sizes to % inch. 

“Swivel and lock" type for sight 

chamber adjustment to most con- 

venient view position. 


WITH a Nugent Sight Feed Valve in your oil line, you can tell 
at a glance whether or not vital parts are receiving proper lu- 
brication. Nothing is left to chance and there’s no guess work 
involved. Oil flow through the valve is controllable from 2 drops 
per min. to 21 gals. per hour depending upon oil viscosity and 
valve model. All are vented to prevent air binding. Glasses and 
screens are removable for cleaning without interrupting oil flow. 


SIGHT FLOW INDICATORS 






ANOTHER NUGENT in- 
strument for solving lubrica- 
tion problems is the Sight 
Flow Indicator. Installed in 
a machinery oil system, this 
device sounds an alarm when 
oil is not getting to bearings. 
When oil is not flowing prop- 
erly , Indicator “B (See Fig. Sight Flow Indicetor available with tapped or flanged 
1001-F) closes making CON- connections. Removable windows. Can be installed 
tact with terminals “‘J’’. This _ right or left hand or vertically. 

sounds the alarm making it 

possible to locate trouble quickly, protect valuable machinery 
and save on costly down time. 

For trouble free lubrication systems, write for descriptive bulle- 
tin on the Nugent Sight Feed, Sight Flow Indicator and other 
Lubrication Specialties. 







& Co., Inc. 


CHICAGO 22, ILLINOIS 
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tions, weighing 15 pounds eac':, linke 
by aluminum couplings. Becaiise of its 
light weight, the pipe is easily handle 
and laid by one or two men even j 
mountainous areas. Groves, Lundin 4 


Cox, Inc., used 1800 feet fed by thro} 


or four 600-cfm diesel-powered porta; 
compressors, which maintained a lip 
pressure of up to 130 psi to operate 
many as six wagon drills simultaneously 
The machines were coupled with threag. 
ed connections to a steel pipe which, 
in turn, was connected to the aluminuy 


section with a new type of Wade cov. 
pling that can be made or broken inf 
seconds, it is claimed, by inserting of 
removing a single pin. S. J. Groves ¢§ 


Sons Company had about 2000 feet of 


aluminum air line with bolted Morris 


sleeve-type couplings. 
Circle 15E on reply card 
New in principle and design, a 30. 
minute oxygen breathing apparatus; 
weighing 8!'4 pounds with mask and 
shoulder holster has been introduced by 
the Cycle-Flo Company. It features ai. 
minute escape cylinder that may he 
opened when the larger one is exhausted, 
thus making it unnecessary for the wear. 
er to watch the pressure gauge. The 
unit may be refilled from any standard 
cylinder and delivers sufficient oxygen 
to permit its use as an industrial emer. 
gency inhalator. The same model with 
two 5-minute cylinders weighs 4 pounds. 
Circle 16E on reply card 








CLEANER SPRAY BOOTHS 


Cleaner paint-spray booths are made 
possible, it is claimed, by a plastic ma- 
terial developed by Thompson & Com: 
pany. Called Spray Booth Shield, and 
of pastelike consistency, it is applied to 
walls, turntables, etc., by brush, trowel 
or knife to a thickness of about !//¢ inch. 
It can be used alone and scraped off wi 
a putty knife when it is desired to renew 
it, or paper can be applied over it and 
peeled off as illustrated prior to replace- 
ment. As no waiting or drying time 1s 
required, booths can be used immedi- 
ately after the coating is applied. 
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for example.” 


A new alloy, hollow drill steel that 
permits a wide latitude in heat treat- 
ment has been developed by Crucible 
Steel Company of America to meet speci- 
fications set by Ingersoll-Rand Com- 
pany. Patented and designated as KEEE 
by Crucible, the steel is low in strategic 
alloying elements and is said to be easy 
to forge, to call for only a simple an- 
nealing process for good machinability 
and to be highly resistant to scaling. 
It is identified by a shallow groove that 
is rolled by I-R’s patented roll marking 
method and extends the full length of 
one face on both hexagon and quarter- 
octagon sections. But the new product 
does not have to be segregated from 
other alloy drill steel where that is now 
in service because heat treatment is the 
same in both cases. A limited supply 
is available either from Ingersoll-Rand 
or Crucible Steel Company. 

Circle 18E on reply card 
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A voice-powered telephone has been 


| designed by The Wheeler Insulated Wire 


Company, a subsidiary of The Sperry 
Corporation, for use where a regular 
communication system of this type is 
unavailable or in isolated areas where 
one is temporarily needed. The instru- 
ment, which will transmit messages a 
maximum of 20 miles, operates on elec- 
tricity generated by a Duranickel vi- 
brating reed which is set in motion by 
the speaker through the medium of a 
diaphragm in the mouthpiece. 
Circle 19E on reply card 





QUOTES 


—FROM HERE AND THERE 
Air-Minded Mines 


“...if you work at a mine which does 
not use compressed air . . . you may 
wake up tomorrow morning to find pneu- 
matic equipment right in your lap, be- 
cause roof-bolting, face preparation, 
shop-tool operation, overburden drilling 
and other mining jobs are more and more 
becoming applications where compressed 
air shows up to advantage. Further- 
more, it wouldn’t surprise us to see the 
old charging tank in new dress come back 
into the coal mines for powering certain 
shuttle-type transportation units. Now- 
adays you could put one of the new port- 
able compressors right alongside such a 
tank to eliminate long air lines, and 
you'd have a dandy little unit for chang- 
ing cars behind a rock-loading machine, 
Coal Age, July 1953 


Matches Bring Fine 
“When Charles Whitfield, miner, of 


| Cheviot Road, Winlaton, Durham, was 


fined £5 at Gateshead for having ciga- 
rettes in a safety lamp mine, and £5 for 


| having matches in the mine, the solicitor 


Marcu, 1954 


VICTAULIC 


METHOD OF PIPING 


FOR GROOVED PIPE 






Style 78 
VICTAULIC 
SNAP-JOINT 


New, boltless coupling — hand-locks — for 
faster hook-ups with no loose parts. Ideal 
for temporary or permanent lines. Sizes 
ee 1%", + a - afl i. 


VICTAULIC 
COUPLINGS Style 75 


Style 77 & 77-D—The “general-purpose” 
couplings for standard apptications. Sim- 
ple, fast, reliable—sizes %4’’ to 60”. 








Style 75—Light Weight Couplings—for low 
pressure, low external stress applications. 
Siass 2", F",; 4". 











GROOVER 
TOOLS 


Handy, on-the-job grooving tools that do 
the work in half the time. Light weight, 
easy to handle, operate manually or from 
any power drive. Automatic groove posi- 
tion and depth. Sizes %” to 8”. 






VICTAULIC i(té‘ S 
FULL-FLOW FITTINGS 


Streamlined for top efficiency, easy to 
install—complete line, Elbows, Tees, 
Reducers, Laterals, etc., — fit all Victaulic 
Couplings. Sizes %4” to 12”. 
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Style 99 
VICTAULIC ROUST-A-BOUT 
COUPLINGS Best engineered, most 


useful plain end joint on the market! 
Simple, fast, husky. Easy to install with 
any socket wrench. Takes strong, positive, 
bull-dog grip on pipe. Sizes 2” to 8”. 


FOR PLAIN END PIPE 





Promptly avail- 
able from dis- 
tributor stocks 
coast-to-coast. 
Write for NEW 
Victaulic Catalog 
and Engineering 


Manual No. 54- 8B 


VICTAULIC 


COMPANY OF AMERICA 
P. 0. Box 509 « Elizabeth, N. J. 





: 
: 
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HOW YOU SAVE, 


Getting Drier Compressed Air 


@ Direct saving in the cost of cooling water saves the price of the Niagara 
Aero After Cooler (for compressed air or gas) in less than two years. 
Extra, for no cost, the drier air gives you a better operation and lower 
costs in the use of all air-operated tools and machines, paint spraying, sand 
blasting or moisture-free air cleaning. Water saving also means less expense 
for piping, pumping, water treatment and water disposal, or you get the 
use of water elsewhere in your plant where it may be badly needed. 
Niagara Aero After Cooler assures all these benefits because it cools 
compressed air or gas below the temperature of the surrounding atmos- 
phere; there can be no further condensation in your air lines. It condenses 
the moisture by passing the air thru a coil on the surface of which water 
is evaporated, transferring the heat to the atmosphere. It is installed out- 
doors, protected from freezing in winter by the Niagara Balanced Wet 


Bulb Control. 








Write for complete information; ask for Bulletin No. 98 


NIAGARA BLOWER COMPANY 


Dept. CA 405 Lexington Ave. New York 17, N. Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 


INDUSTRIAL COOLING HEATING @ DRYING 


NIAGARA 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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for the prosecution, Mr. W. Kinghom 
said that a tin containing nine ci: arettes 
and 15 matches was found hidden ip F 
tin of explosive. Whitfield pleaded guilty, 
It was a gaseous district and Whitfielg 
had endangered the lives of all the mey 
in it. Whitfield had previously pee, 
fined for a similar offence.”’ 

Iron & Coal Trades Review, /.ondon 

September 25, 1953 | 


Important 


“Compressed air is a plant facility 
second in importance only to power and 
water as a necessary part of modem 
industrial operations. When air com. 
pressors are combined with gas and re. 


; frigeration units, they represent plant 


equipment equalled in magnitude only 
by a few types of industrial machines,” 
Industry & Power, January, 1954 


A British View 


“One of the leading factors governing 
design in American engineering, accord. 
ing to a team of eleven British specialists 
who visited nearly 50 establishments in 
the United States, is ‘producibility.’ The 
need for considering economy when de- 
ciding upon design is also emphasized in 
the team’s report. . . . Cooperation be- 
tween design and production depart- 
ments in the U. S. was repeatedly ap- 
parent. . . and this is one of the two 
factors quoted as responsible for the in- 
dustrial success of the U.S. The other is 
the technical rivalry which operates vig- 
orously between individuals, between de- 
partments and between firms. 

“Coupled with the drive for simplifica- 
tion, says the report, is that toward 
standardization, which is not thought to 
stifle progress provided that the prepa- 
ration of the standards is frequently re- 
viewed. One general principle is that the 
quality of an article should be equal to 
its purpose, but not superior to it. This 
attitude is epitomized by the remark: 
“We don’t paint the underside.’ ”’ 

Iron & Coal Trades Review, London, 
October 16, 1953 


Engineering Education 


EDITOR: 

Your editorial Engineering Educa- 
tion in the December, 1953, issue was 
thought provoking and _ informative. 
May I take the liberty of adding 4 
personal comment? 

One point frequently overlooked i 
discussing engineering education is that 
it is more than the job of developing 
an adequate curriculum. Actually, there 
are three elements which must be inte 
grated into an over-all program: 

1. The curriculum 
2. The environment 
3. The college faculty 

The curriculum can be charted much 
as a football coach charts his plays 
There is an objective to be reached and 


COMPRESSED AIR MAGAZINE 


Adn 


Epir 


Dece 
ticle 
like » 
the ft 
rose |; 
addr: 
lisher 
will | 


Epir: 
Rust 
SOm<¢ 


Mar 


-inghorn, 
1g arettes 
den ina 
>C guilty, 
Whitfield 
tae men 


siy been 


London, 


facility 
wer and 
modern 
ur com- 
and re. 
nt plant 
ide only 
chines,” 
ry, 1954 


yverning 
accord- 
ecialists 
nents in 
ty.’ The 
Then de- 
sized in 
tion be- 
depart- 
diy ap- 
the two 
: the in- 
other is 
ites Vig- 
veen de- 


nplifica- 
toward 
pught to 
. prepa: 
ntly re- 
that the 
qual to 
t. This 
remark: 


2? 


London, 


Educa- 
sue was 
mative. 
ding 4 


yked in 
is that 
eloping 
y, there 
ye inte- 


1 much 


plays. 


ed and 


GAZINE 


certain assignments must be carried out. 
The degree to which liberal arts, science, 
and engineering courses are required var- 
ies widely with the objective of the cur- 
riculum. Obviously a research and a 
maintenance engineer represent entirely 
different types of curricula. 

The environment can vary widely from 
cap and gowns to overalls and oil cans. 
It can vary from an autocratic faculty 
dictating to the students to a completely 
privileged student body dictating to the 
faculty. 

The college faculty can vary from 
highly theoretical scientists to practical 
operating and service engineers; from 
extroverts to introverts; from ‘“‘good 
eggs” to grouches. 

The point to be made is that the 
three elements must be geared together 
if the total educational job is to be ac- 
complished. Students must live, learn, 
and labor in an integrated pattern—they 
do not live at one end of the campus 
and learn and labor at the other end. 
The three are basically inseparable. A 
liberal arts course, per se, will not teach 
a student how to live any more than a 
course in vector analysis will teach him 
to design. The student must be given 
a chance to apply his liberal arts learn- 
ing to living and work situations just 
as he must apply the vector analysis 
to practical design situations. His cur- 
riculum, his environment, his faculty 
contacts must be molded into a prac- 
tical, “‘real-life’’? atmosphere. 

Few people, after college, live in an 
exclusively liberal arts atmosphere. Few 
people, after college, live in an exclusive- 
ly engineering atmosphere. Rather, they 
live in a community atmosphere which 
is a combination of liberal arts, engi- 
neering, and many other elements. This 
is why there is no panacea, no one “right 
way” to produce a well rounded engi- 
neer. We need attention to what the 
curriculum contains but we need as 
much attention to what the student does 
and whom he meets inside and outside 


of class. Harowp P. Hayes 
Dean of Engineering 

California State Polytechnic College 
San Luis Obispo 


Admires Cards 
Epitor: 

I’ve been reading in your issue of 
December, 1953, a very interesting ar- 
ticle about Yuletide greetings. I should 
like very much to get some cards with 
the beautiful legends of the Christmas 
tose and candles, but I don’t know the 
address of the firm, Rust Craft Pub- 
lishers. I will be very thankful if you 
will be so kind (as) to help me. 

INA MEYER 

42 Skelbakgade, 

Copenhagen V, Denmark 

Epitor’s Nore—We have arranged with 

Rusi Craft of Boston to send Mrs. Meyer 
some of the legend cards. 


Marcu, 1954 





» 
igeas ...worth 
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for the price 






of a 3¢ stamp 


Here is a collection of interesting 
case histories of production and 
maintenance problems which were 
solved with almost unbelievable 
ease and speed by the 
unusual use of a hose clamp 
to fasten things together 
and “Hold ’em tight” 
in place. Send for 
“Clampways Ideas” 
while you’re 
thinking 
about it.* 





















“The Sign 
of a Good 
Hose Clamp” 


*,..or get your copy from your near-by Punch-Lok Distributor. 
Mt A se 2 at ee ee ee Se aa ee ae a 





Punch-Lok Company 
Dept.H 321 North Justine Street 
Chicago 7, Illinois 


send me 




















a Firm Name 
ey ew g My Name Title 
i Address 
g 
4800 w City , State 
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THE SHOW 
MUST GO ON 








Its ability to take it and carry on has established Naylor 
light-weight pipe as a star performer in mining service. 
The extra collapse strength provided by Naylor’s exclusive 
lockseam-spiralwelded structure plus ease of handling and 
installation have earned top billing for Naylor in high and 
low pressure air and water service. If this is the kind of 


performance you need, write for Naylor Bulletin No. 507 
to get the complete story. 





NAYLOR BAe4A PIP E 


Naylor Pipe Company . 1245 =ast 92nd Street, Chicago 19, Illinois 


Eastern U.S. and Foreign Sales Office: 350 Madison Avenue, New York 17, New York 
Circle 21A on reply card 
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Literature 


Construction Methods and Machinery } 
Prof. F.H. Kellogg, Dean of Engineering 
University of Mississippi, is the latest add 
tion to the Prentice-Hall Civil Engineeri, 
and Engineering Mechanics Series and tien 
the need in the construction industry of, 
book that will be of aid to students, buil. 
ing contractors and architects, as well as 
civil engineers. -In the 415-page illustrated 
volume, the author ties together the funda. 
mentals in a civil-engineering curricylym 
and gives a quantitative presentation of 
their applications to the nation’s second 
largest industry. The first chapter gives a 
general view of construction organization 
and planning, and this is followed by eco. 
nomics and statistics to fit planning, esti. 
mating, selection of equipment and cost 
control; interpretation of manufacturers’ 
specifications in determining power require- 
ments; and a discussion of transportation 
hoisting, conveying and pumping equip- 
ment. Then, with the aid of flow charts and 
statistics, specific operations are dealt with 
in the order in which they are normally 
scheduled on a project. Published by 
Prentice-Hall, Inc., 70 Fifth Avenue, New 
York 11, N.Y. Price, $10.00. 





On the occasion of moving into a new 
plant after 55 years of corporate existence, 
The France Packing Company has issued a 
free booklet that traces the firm’s history 
and gives a good glimpse of its current ac- 
tivities. The historical section is liberally 
illustrated with humorous old-style draw- 
ings depicting typical manufacturing oper- 
ations and featuring caricatures of staff 
members and employees. The France Com- 
pany is a leading supplier of packing for 
air- and gas-compressor cylinders. The 
booklet is recommended as interesting in- 
dustrial reading. 

Circle 20E on reply card 





Bulletin No. 201, copyrighted by The 
V. D. Anderson Company, features graphs 
that will enable users of the firm’s Hi-eF 
purifiers to select the size required for a 
given job. 

Circle 21E on reply card 





An illustrated 4-page folder on Amcoweld 
asbestos and heat-resistant chrome-leather 
garments for the protection of welders has 
been released by Eastern Equipment Con- 
pany, Inc. 

Circle 22E on reply card 





Staynew automatic filters designed for 
large air volume and high efficiency are de- 
scribed in a 12-page illustrated bulletin— 
No. 500—obtainable from the Dollinger 
Corporation. 

Circle 23E on reply card 





A 4-page folder dealing with its line of 
precision-made power-transmission equlp- 
ment has been issued by T. B. Wood's Sons 
Company for purchasing agents and design 
and plant engineers. 

Circle 24E on reply card 





Complete physical specifications of eight 
industrial cleaning solvents are shown on 
consolidated data Chart CD offered by the 
John B. Moore Corporation, producers 0 
solvents engineered for safety. 

Circle 25E on reply card 





General Electric Company has announced 
its 1954 instrument transformer buyers 
guide which is designed to save time in S€- 
lecting any standard product in this field. 
Ratings, ASA accuracy classifications and 
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other pertinent data on all its indoor and 
outdoor potential and current transformers 
are contained in the 96-page illustrated pub- 
lication (GEA-4626G), which also includes 
tables covering the mechanical and thermal 
limits of current transformers. 

Circle 26E on reply card 


An illustrated bulletin published by F. W. 
Dwyer Manufacturing Company describes 
each of its industrial precision instruments 
and gauges for measuring combustion, 
draft, pressure, flow, vacuum, carbon di- 
oxide, smoke, velocity, temperature, etc. 

Circle 27E on reply card 


Operation, applications and specifications 
of electrostatic voltmeters and peak-voltage 
adapters made by Sensitive Research In- 
strument Corporation are covered in Vol. 
20 of Electrical Measurements published by 
the company. Reprints are available. 


Circle 28E on reply card 


Two booklets on its corrosion-resistant 
valves are obtainable from Associated Valve 
& Engineering Company. Section A deals 
with needle valves and Section E with 
safety and relief valves. Construction de- 
tails and dimensions are given, as well as 
capacity tables. 

Circle 29E on reply card 


Catalogue No. 109, recently published 
by The Cleveland Vibrator Company, de- 
scribes and illustrates its pneumatic vi- 
brators of the metal-impact and air cush- 
ioned types. The line includes fourteen 
piston-diameter sizes and 29 mountings. 
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As a practical help to pipe users, Naylor 
Pipe Company has issued Bulletin No. 507 
showing typical applications of its light- 
weight lockseam-spiralweld pipe and _ fit- 
tings. Included are standard specifications 
on pipe from 4 to 30 inches in diameter, as 
well as data on fabricated fittings, flanges, 
and connections to meet all pipe-line re- 
quirements. 
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_ What is claimed to be the most complete 
industrial spray-nozzle catalogue ever pub- 
lished has been announced by Spraying Sys- 
tems Company. Thousands of standard 
and special industrial nozzles are illustrated 
and described in its 48 pages and the capac- 
ity and spray angle of each are listed. 
Catalogue No. 24 also contains information 
on related equipment and tables on spray 
coverage and pipe friction. 
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A profusely illustrated handbook has been 
released by The B. F. Goodrich Company 
on its Plylock joint for splicing rubber 
transmission belts. Of 32 pages, it gives 
splicing instructions, lists the tools and 
materials required, and tells how to assem- 
ble the splice on the drive. Also included 
IS a series of tables for figuring endless belt 
lengths and the time required to vulcanize 
belting of varying types and thicknesses. 
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The ABC of Large A-C Motor Control is 
the title of a 36-page booklet that presents 
basic facts helpful in selecting and applying 
the proper controls for large industrial 
motors. It was written by specialists of 
Electric Machinery Manufacturing Com- 
pany and contains more than 60 illustra- 
tions and charts which are fully discussed 
in the text, as well as information on the 


latest cevelopments in protective features 


Or motors and operators. 
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TRACTOR-EXCAVA 
T 
The photo above and diagrams illustrate a highly Pmmye baard Project 4 

Uipment as 


successful, low cost operation. This is one of the Model loader, excavator, | 

21 Eimcos handling production loading from drawpoints loading capacity j 

in a large iron ore mine. >, in sand an 
This is further proof that this method of mining is ~~ pring 

safer, better and cheaper than the old method of ethene really heavy-duty machine, all st 

chutes, grizzlies, scrapers, etc. longer life. with greater maneuverability 
Write for more information to The Eimco Corporation, 


P. O. Box 300, Salt Lake City, Utah, U.S. A. 


tr 
THE EIMCO CORPORATION short 


Salt Lake City, Utah. USA Ree . a 4 i, a f Bs te J living 
Export Office Eimco Bldg. 52 South St.. New York City * : article 


one N 
Gou can't beat an Eimeo! 
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